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Moi lién quan giira da hinh rs1801321 gen RADSI1
va nguy co’ mac ung thu buong trirng
Lé Nguyén Trong Nhan"2 Nguyén Thu Thiy?, Nguyén Quy Linh?,
Tran Van Khanh?, Trin Huy Thinh?, Ta Thanh Vin2, Nguyén Viét Tién>
'Bénh vién San Nhi Ca Mau

’Truong Pai hoc Y Ha Noi
Ngay nhén bai 5/11/2020; ngay chuyén phan bién 8/11/2020; ngay nhén phan bién 17/12/2020; ngay chip nhan dang 31/12/2020

Tom tit:

Ung thw bu(‘)ng trieng 13 mot trong nhirng bénh 1y phu khoa éc tinh phd bién. Gen RAD51 tham gia vao qua trinh tai
to hop tuwong dong, stra chira dit gay s¢i d6i DNA, do d6 nhirng da hinh va dét bién ciia gen RADSI1 ¢6 thé lién quan
dén nguy co mac ung thu. Bang mo hinh phan tich bénh chirng, nhém tac gia da nghién ciru xem li¢u da hinh don
nucleotide rs1801321 gen RADS1 ¢6 lién quan dén nguy co ung thw buong tring ¢ phu nir Viét Nam hay khéng. 380
bénh nhan dwoc chin doan mic ung thw budng trimg va 380 ngudi phu nir khée manh di tham gia vao nghién ciru.
Cic Kiéu gen da hinh rs1801321 ciia cic ddi twong nghién ciru dwoc xac dinh bing k§ thuat PCR-RFLP (Polymerase
Chain Reaction - Restriction Fragment Length Polymorphism). T¥ 1¢ cac kiéu gen GG, GT, TT dwoc xac dinh lin
lwgt & nhém bénh la 55,3; 29,2; 15,5% va & nhom doi chirng 1a 47,9; 41,8; 10,3%, c6 su khac biét c6 y nghia théng
ké giira hai nhém véi p=0,001. Két qua nghién ciru cho thiy, da hinh don nucleotide rs1801321 gen RAD51 ¢6 lién

quan dén nguy co' mic ung thw budng trirng & phu nir Viét Nam.

Tir khéa: da hinh don nucleotide, G172T, RAD51, rs1801321, ung thu budng trirng.

Chi s6 phén loai: 3.1

Dat van de

Trong s6 cac bénh 1y 4c tinh & phu nit, ung thu budng trimg ¢6
ty 16 mic moi va tur vong cao trén toan thé gioi. Riéng & Viét Nam,
ndm 2018, s6 ca ung thu buong trimg 1a 1500, v6i 856 ca tir vong
[1]. Nguyén nhan ung thu buong trimg van con chua rd rang va
c6 nhiéu yéu tb nguy co, trong d6 yéu 6 di truyén da dugc chimg
minh la dong vai tro quan trong trong qua trinh hinh thanh ung thu
budng trimg.

Su dut gay sgi d6i DNA (double strand breaks of DNA-DSBs)
la ton thuong nguy hiém nhat ciia DNA. Néu khong dugc sira
chita, sy tich liiy cia chung 1am mat 6n dinh hé gen va dan dén
phat trién nhiéu bénh ung thu khac nhau [2]. Gen RAD51 ma hoa
protein RADS51 tham gia va dong vai tro quan trong trong qua
trinh sira chira tai to hop tuong déng (Homologous recombination
repair) nham phuc hdi nhing ton thuong DNA 3, 4]. Cac dir liéu
cho thiy, ndng do RAD51 khong tang ¢ cac t& bao binh thuong.
Raderschall va cs (2002) [5] chi ra rang nong dd RAD51 & céc té
bao ung thu tang lién quan dén sy mat on dinh gen va qua trinh tai
t6 hop twong dong bat thudng, ¢ 18 14 ddu hiéu xut hién qua nhidu
ton thuong DNA. Sy thay doi trong tong hop RADS1 thuong bét
dau tir sy thay doi trong phién md mRNA, va da hinh thai gen co
thé anh huong sinh tong hop protein RADS1.

Pa hinh don nucleotide (SNP) rs1801321 (G172T) nam trong

“Tdc gia lién hé: Email: tranvankhanh@hmu.edu.vn
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ving khong ma hoa 5°-UTR trén gen RADS51 14 vi tri diéu hoa cua
vung khdi dong phién ma, lién quan dén su biéu hién mRNA, do
d6 anh huong dén nong do va chirc ning cia protein RADS1 [6].
Nhiéu nghién ciru nhén dinh, SNP rs1801321 1a mot yéu t6 nguy
co d6i voi mot s bénh ung thu khac nhau nhu ung thu vii, ung thur
ndi mac tir cung, ung thu dai truc trang, ung thu biéu mé miéng,
vom hong va ung thu buong trimg [7-12]. Tuy nhién, cac nghién
ctru vé SNP nay chu yéu trén cac cong ddng nguoi chau Au va hién
nay chua c6 nghién ciru nao vé vai tro cia SNP rs1801321 dbi véi
ung thu budng trimg & cong dong nguoi Vist Nam. Nghién ciu
cua ching t0i nhim muc tiéu xac dinh ty 18 da hinh don nucleotide
rs1801321 gen RAD51 ¢ bénh nhan ung thu budng trimg va tim
hiéu méi lién quan ciia n6 vdi nguy co méc ung thu budng trimg
O phu nir Viét Nam.

Poi tuong va phuong phap nghién ciiu
Déi tirong

Nghién cuu dugc thuc hién trén 380 bénh nhan ung thu buéng
trang di€u tri tai Béqh vién Phy san Trung wong va 380 phu nir
khoe manh, khong mac ung thu.

Nhom bénh:

Tiéu chuén luya chon: dugc chin doan xéac dinh ung thu buéng
trimg bang ket qué xét nghiém giai phau bénh, khong mac cac ung
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Association between RADS1 gene
polymorphism rs1801321
and ovarian cancer risk

Nguyen Trong Nhan Le"%, Thu Thuy Nguyen?,
Quy Linh Nguyen?, Van Khanh Tran*,
Huy Thinh Tran?, Thanh Van Ta?, Viet Tien Nguyen?

'Camau Obstetric Pediatric Hospital
’Hanoi Medical University

Received 5 November 2020; accepted 31 December 2020
Abstract:

Ovarian cancer is one of the most common gynecological
malignancies. The gene RADS1 involves homologous
recombinational repair for double-strand breaks of
DNA, so its polymorphisms and mutations are associated
with cancer risk. The authors studied, by using a case-
control design, whether single nucleotide polymorphism
rs1801321 of RADS5S1 gene associated with ovarian
cancer risk among Vietnamese females. Sample sets
included 380 ovarian cancer cases and 380 healthy
controls of similar age distribution. The genotypes of
rs1801321 polymorphism were determined using the
Polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) technique. The distribution
of genotype GG, GT, TT was 55.3, 29.2, 15.5% for the
patients group and 47.9, 41.8, 10.3% for the control
group, respectively (p=0.001). The RAD51 rs1801321
polymorphism was associated with the risk of ovarian
cancer among Vietnamese females.

Keywords: G172T, ovarian cancer,
RADS1 gene, rs1801321.

Classification number: 3.1

polymorphism,

thu khac, va dong y tham gia nghién ctru.

Tiéu chuén loai trir: ung thu budng trimg 6 kém cac ung thu
khéc, hodc khong dong ¥ tham gia nghién ciru.

Nhom d@6i chirmg: nhitng ngudi khoe manh, c6 tién sir khong
mic ung thu budng trimg hay céc bénh ung thu khac dén kham stre
khoe hodc dén tham kham diéu tri c4c bénh lanh tinh tai Bénh vién
Phu san Trung uong. D tudi twong dong véi nhém bénh,

Thoi gian va dia diém nghién civu

Thoi gian nghién ciru tir thang 9/2017 dén thang 12/2019 tai
Trung tam Nghién ctru Gen-Protein, Truong Dai hoc Y Ha Noi.

Phuwong phap nghién ciru
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Nghién ctru bénh - chitg, ¢6 udc tinh ty sé nguy co OR voi ¢
mau dugc tinh theo cong thic:

T Up,a-p)]+ 1 p, (1= p) ]
N [In(1-£)J’

trong do: p, - ty 1¢ alen T wdc lugng cho nhom bénh, p - ty 1€ alen
T u6c lugng cho nhom chimg, o - mirc ¥ nghia thong ké, Z,-hé
56 tin cdy, & - mirc do chinh xac mong muén (chénh léch cho phep
giita ty s nguy co OR thyc ctia quan thé va OR thu dugc tir mau).
Dya vao nghién ctru cua Smolarz [12] v6i p,=0,529 va p=0,510,
e=25%, Z ,= 1,96 khi 0=0,05 (d0 tin cdy 95%), ta c6 N=373. Nén
c0 mau m01 nhom t6i thiéu 14 373 ngudi. Nghién ciru duge tién
hanh vai 380 bénh nhan va 380 phu nit thuc nhoém chung.

Quy trinh

Budc I - Lay r‘nﬁu: cac dbi twong nghién ciru duoc lay 2 ml
méu chong dong bang EDTA.

Bude 2 - Téch chiét DNA: DNA tong s duoc tach chiét tir
mau mau theo kit PROMEGA (USA). D6 tinh sach ciia mau DNA
sau tach chiét ciia ca 2 nhom dugce do ¢ ty s6 A260/A280 déu nim
trong khoang 1,80-2,00.

‘ Buée 3 - Khuéeh dai doan gen RADSI chira SNP rs1801321
bang k¥ thuat PCR st dung cdp moi dac hiéu c6 trinh ty nhu sau:

Mbi xudi: 5’-TGGGAACTGCAACTCATCTGG-3’
Mbi nguge: 5°-GCTCCGACTTCACCCCGCCGG-3

Thanh phan phan tmg PCR (thé tich 10 pl) gom: 5,0 ul GoTaq
Master mix, 2,5 pmol mdi moi xudi va nguge, 100 ng DNA va
H,0. Chu trinh nhiét phan tng: 94°C/5 phut, [94°C/30 giay,
56°C/30 gidy, 72°C/30 giay] 35 chu ky, 72°C/5 phut. San pham
PCR dugc dién di kiém tra trén gel agarose 1,5% ¢ dién thé 100 V
trong 30 phut. Két qua dién di duoc chup anh béng may UVP EC3
Imaging System P/N95-0310-12.

Budc 4 - Xac dinh da hinh don nucleotide gen RADS1 bing
ky thuét phén tich da hinh d¢ dai cit gi6i han (PCR-RFLP). Thanh
phén ciia phan tmg RFLP gom: 0,5 ul enzym NgoMIV, 1 pl buffer
Cutsmart, 1,5 pl H,O va 7 pl san phdm PCR. Hon hop phan umg
cat duge 1 6 37°C trong khoang 12 gio. San pham cat dugc dién di
trén gel agarose 3% voi dién thé 80 V trong 60 phut dé phén tich
cac bang DNA. Két qua dién di dugc chup anh bing may UVP
EC3 Imaging System P/N95-0310-12.

Phin tich s ligu

Su khéac biét vé kiéu gen va tan sb alen gifra nhom bénh va
nhém chimg ciing dugc danh gia bang kiém dinh X2 Ty s6 chénh
(OR) va khoang tin cdy (CI) 95% tuong tmg dé udc tinh moi lién
quan gilra cac kiéu gen va kha nang mic ung thu budng trimg. Céc
kiém dinh ¢6 ¥ nghia khi p<0,05. Phan mém SPSS 20.0 duoc sir
dung dé phan tich sd liéu.

Dao dirc nghién ciru

Pé tai da dugc Hoi dong dao dirc cia Truong Dai hoc Y Ha



Noi chap thuan theo Chimg nhan s6 107/HDPDDDHYHN ngay
30/5/2017. Bénh nhan hoan toan tu nguyén tham gia nghién ctru.
Céc thong tin ca nhan dugc bao mat.

£ 2
Ket qua
Didc diém chung ciia cdc doi twong tham gia nghién ciru

~ Nhimg ddc diém chung nhu tudi trung binh, phan bd cac nhom
tudi va tinh trang kinh nguyét & ca hai nhom duoc mo ta & bang 1.
Do tudi va sy phan bd nhom tudi giira nhom bénh va nhém chimg
1 twong dong (p=0,610 va 0,739). Tudi trung binh nhém bénh 1a
49,80 va tui trung binh nhom chimg 1a 49,26. O nhiing bénh nhan
ung thu budng trimg, nhém tudi méc bénh nhiéu nhét 1 tir 40 dén
59, chiém 45,5% va it nhat 1a nhom tudi <40 tudi (chiém 24,5%).
Trung binh tudi cé kinh & nhém ung thu budng trimg 1a 15,22,
twong dong véi trung binh tudi c¢o kinh ¢ nhom chimg 1a 15,01
(p=0,096). Ty 1& bénh nhan méic bénh di mén kinh chiém 56,3%,
nhiéu hon so v6i nhimg bénh nhan chwa man kinh hodc chua ¢6
kinh chiém 43,7% va ty 1é nay khong c6 su khac biét c6 y nghia
thdng ké giira hai nhom nghién ctru (p=0,423).

Béng 1. Dac diém chung ciia cac doi twong tham gia nghién ciru.

. Nhém bénh Nhém chig
bic diém
n % n %
<39 93 245 223 58,7
. 40-59 173 455 128 33,7
Tuoi
>60 114 300 29 7.6
Tudi trung binh 498 49,26
Tinh trang Chwa man kinh/chua co kinh 166 437 313 82,4
kinh nguyét Man kinh 214 56,3 67 17,6
UT biéu mé 308 81,1
Giai phiu bénh UT té bao mim 44 11,6
UT té bao dém - sinh duc 28 74
I 1 292
II 50 132
Giai doan bénh
I 181 476
v 38 10,0
UT: ung thu.

Ngoai ra, nhom nghién ciru con phan tich sy phan b ty 1¢
nhom bénh nhan dugc phan loai giai doan theo FIGO va mo bénh
hoc theo WHO (bang 1). Két qua phan loai theo giai phau bénh cho
thay, ung thu biéu mo buong trimg chiém ty 18 cao nhat 1a 81,1%.
Nhém bénh nhan duoc chén doén ¢ giai doan tién trién (1T va IV-
57,6%) chiém ty 1€ cao hon so voi nhom bénh nhan phat hién bénh
som (I va 11-42,4%).

Mé{ lién quan giiva da hinh rs1801321 va nguy co méc ung
thw buong trirng

Trong truong hop allele G, nhom nghién ctru sir dung cip moi
voi trinh ty mdi ngugc ¢ nucleotide ¢ vi tri thir 3 du 3’ 1aG (sai
khac véi nucleotide C trén trinh ty DNA khuon) dé tao thanh trinh
tu nhan biét cua enzyme NgoMVI (G|CCGGC) trong doan gen
RAD5]1 chira SNP rs1801321 dugc khuéch dai. Poan gen nay sé bi
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enzyme NgoMVI cit thanh 2 bang c6 kich thude 110 bp va 21 bp.
Trong truong h(_)p allele T, doan gen dugc khuéch dai s& khg”)ng co
triph tw nhan biét cua enzyme NgoMVI nén s€ khong bi cat. Cac
kiu gen s€ c6 san pham cat twong Ging nhu sau:
- Kiéu gen GG: san phim cét gom cac doan 110 bp, 21 bp.
- Kiéu gen TT: san pham cat gdm doan 131 bp.

- Kiéu gen GT: san phém cit g@)m cac doan 131 bp, 110 bp,
21 bp.

Hinh 1. Két qua dién di sén phim cit ciia doan gen chira SNP rs1801321
béi enzyme NgoMVI. M: Marker 100 bp; san phdm PCR cia doan gen chira
rs1801321 (1); kiéu gen GG (2-5, 7, 9, 10); kiéu gen TT (6); kiéu gen GT (8, 11).

Hinh anh dién di trén gel agarose san pham cat doan gen chira
SNP 151801321 bang enzyme NgoMVI duoc thé hién ¢ hinh 1.
Két qua dién di san phdm cta phan tmg cit enzym cho thiy ¢ tat
ca cac mau bang thu dugc ré nét, c6 kich thudc khoang 131 bp, 110
bp so trén thang DNA chuén tiy thudc timg kiéu gen. Tir két qua
trén ta thiy enzym NgoMVI di cat san pham PCR thanh céc doan
DNA c6 kich thuéc ding nhu tinh toan 1y thuyét ctia nghién ciru.

~ San phim PCR-RFPL cua céc kiéu gen GG, GT, TT dugc
kiém tra lai bﬁng phuong phap giai trinh ty gen va so sanh
voi trinh ty chuan ciia gen RADSI trén ngan hang Genebank
(NG_012120:c.-61G>T), tin hiéu giai trinh ty ctia cac kiéu gen voi
cac dinh nucleotide rd rang, khong nhiéu (hinh 2). Mau PCR cua
kiéu gen TT c6 mot dinh nucleotide T duy nhét, kiéu gen GT co
hai dinh nucleotide G va nucleotide T, kiéu gen GG ¢6 mot dinh
nucleotide G duy nhét. Nhu vdy, két qua giai trinh tyr thu dugc la
trung khép véi két qua xac dinh kiéu gen bang phuong phap PCR-
RFLP.

Hinh 2. Két qua giai trinh ty sin ph4m PCR doan gen RAD51 chira da hinh
don nucleotide rs1801321 ciia cac bénh nhin mang kiéu gen GG, GT, TT.

Alen T chiém ty 1¢ thdp lan luot & nhém bénh 1a 30,1% va
nhom dbi chimg 13 31,2%. Ty 1¢ cac kiéu gen GG, GT, TT lan luot
& nhém bénh 1a 55,3, 29,2, 15,5% va & nhom doi chimg 1a 47,9,
41,8, 10,3%. Khong c¢6 su khac biét c6 y nghia théng ké trong
sy phan b ty 16 alen giita nhom bénh va nhom ddi chimg voi
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p<0,656, tuy nhién c6 khac biét ¢ ¥ nghia thong ké giita céc kiéu
gen hai nhom nghién ctru v6i p=0,001 (bang 2).

Bing 2. Mi lién quan giira da hinh rs1801321 v6i nguy co ung thu budng

trirng.
) Nhoém bénh ~ Nhém chimg
Kicu gen/allele 95%CI P
n % n %
) G 531699 523 688 1,000

Kicu allele 0,656
T 29 30,01 237 312 0952 0,765-1,184
GG 200 553 182 479

Kiéu gen GT 1292 159 418 0,001
T 59 155 39 103
GG 200 781 182 824 1,000

TTva GG 0,238
T 59 219 39 176 1311 0836-2057
GG 210 654 182 534 1,000

GGvaGT 0,002
GT 11 346 159 466 0,605  0,442-0.828
T 59 347 39 197 1,000

GTvaTT 0,001
GT 1653 159 803 0461 0,288-0,739
GT+GG 321 845 341 897 1,000

TT va GT+GG 0,030
T 59 155 39 103 1,607 1,043-2,476
GG 2100 553 182 479 1,000

GG va TT+GT 0,042
TI+GT 170 447 198 521 0,744 0,559-0,990

Nghién ciru tiép tuc tién hanh so sanh kha nang mac bénh cta
cac kiéu gen chira alen T véi cac kiéu gen khac theo cap mo6 hinh di
truyén khac. Ddi voi md hinh so sanh dong hop (TT véi GG) cho két
qua khong khac biét vé sy phan b ciia hai kiéu gen gitra hai nhom
bénh va chung véi p=0,238, OR=1,311 (CI 95% [0,836-2,057]).
Trong khi hai m hinh so sanh di hop cho két qua c6 sy khac biét
co ¥ nghia thng ké, vai p<0,05 va OR véi khoang tin cdy 95%
khong chira gi4 tri 1, trong phan b hai kiéu gen GG va GT giita
hai nhém bénh va chirng véi p=0,002, OR=0,605 (CI 95% [0,442-
0,828]), va trong phan bd hai kiéu gen TT va GT giita hai nhom
bénh va chung véi p=0,001, OR=0,461 (CI 95% [0,288-0,739]).

Khi so sanh m6 hinh di truyén lan, nhém kiéu gen TT véi
nhom két hop kiéu gen GG va GT cho thay su khéc biét ¢6 ¥ nghia
thong ké giita hai nhom nghién ctru véi p=0,030, OR=1,607 (CI
95% [1,043-2,476]. Va so sanh m6 hinh di truyén trdi, nhom kiéu
gen chira alen T (GT va TT) v6i nhom kiéu gen GG, ¢6 su khic
biét c6 y nghia thong ké gitta hai nhom nghién ctru véi p=0,042,
OR=0,744 (CI 95% [0,559-0,990]).

Mai lién quan giiva da hinh rs1801321 véi giai doan bénh va
mé bénh hoc

So sanh sy phan b kiéu gen trong cac nhom chia theo giai
doan bénh ciia FIGO khéng c6 sy khéc biét mang ¥ nghia thong
ké (p=0,979) (bang 3). Tuong tu, khi so sanh sy phan b6 kidu gen
trong cac nhom chia theo type mo bénh hoc (ung thu biéu mé, ung
thu té bio mam va ung thu té bao mo dém - sinh duc) ciing khong
khéc biét ¢6 ¥ nghia thong ké (p=0,701) (bang 3).
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Bang 3. Méi lién quan da hinh rs1801321 véi giai doan bénh va md bénh hoc.

GG GT TT
n % n % n % P
Giai doan ung thu
Giai doan [ 62 29,5 31 279 18 30,5
Giai doan 11 26 124 15 135 9 15,3 0.979
Giai doan IIT 101 48,1 55 49,5 25 424
Giai doan IV 21 10,0 10 9,0 7 11,9
Mo bénh hoc
UT biéu mo 170 81,0 88 793 50 84,7
UT t bao mam 27 129 13 11,7 7 119 0.701

UT moé dém-sinh duc 13 6,2 10 90 2 3,4

Trong nghién ciru nay, d tudi hay gip nhat clia ung thu budng
trimg 1a 40-59. Nhom tudi >60 6 ty 1¢ cao hon nhém tudi <39. Sy
phan bd vé nhom tudi ndy ciing twong dong voi két qua cua mot
s nghién ctru khac tai Viét Nam [13]. V& tinh trang kinh nguyét
cua nhom bénh nhan tham gia nghién ctru, ty 1¢ bénh nhéan ung thu
buf)ng trimg trong nhom chua man kinh hodc chua cé kinh 12 43,7%,
thdp hon nhom da man kinh (56, 3%). Tuong dong v0i cac nhan dinh
cua céc tac gia khac 1a ung thu budng trimg da phan xuét hién & cac
bénh nhan cao tudi di man kinh [14]. Két qua giai phdu bénh ung
thu biéu md budng trimg chiém ty 1¢ cao nhat, va nhom bénh nhan
duoc chan doan ¢ giai doan tién trién (11 va IV) cao hon nhém bénh
nhan phat hién bénh som (I va II) 1a khong khéc biét so vdi nhan
dinh cla cac nghién cuu trude day [15].

Ty 18 alen T chiém thép hon so véi alen G ¢ trong ca hai nhom
nghién ctru va sy phén b ty 1¢ alen gitra hai nhom khong c6 su khac
biét co ¥ nghia thong ké. Theo cong b Dir liéu céc bién thé di truyen
nguoi Viét Nam trén trang genomes.vn, nghién ctru trén 206 nguoi
Kinh khong c6 quan hé huyét thong thi ty 1& alen T 13 13,63% [16].
Tuy nhién, ty 1¢ phan b6 3 kiéu gen giita hai nhom nghién ctru lai co
s khac biét co ¥ nghia thong ké (p=0,001). Diéu nay cho thiy ¢
mo1 lién quan gitra da hinh don nucleotide rs1801321 vdi nguy co
mic ung thu budng trimg. Phan tich sau hon cc dir lidu dé so sanh
kha ning méc bénh cta cac kiéu gen chira alen T va céc kiéu gen con
lai, chiing t6i ciing ghi nhan duogc sw khac biét co ¥ nghia thong ké
trong hai nhom nghién ctru khi so sanh kiéu gen di hop GT véi cac
kiéu gen dong hop GG va TT lan lugt vai OR=0,605, CI95% [0,442-
0,328] (p=0,002) va OR=0,461, CI 95% [0,288-0,739] (p=0,001).
Nghién ciru cho thdy kiéu gen di hop GT lai mang nguy co méc
ung thu budng trimg thip hon hai kiéu gen dong hop 13 GG va TT.

Khi so sanh nhom hai kiéu gen GG va GT voi nhom kiéu gen TT,
voi OR=1,607 (CI 95% [1,043-2,476]) (p:0,030) va so sanh nhom
kiéu gen GG v6inhom hai kiéu gen TTva GT, v6i OR=0,744 (C195%
[0,559-0,990]) (p=0,042) cho thay nhom cac cdp gen chua kiéu gen
GT déu c6 nguy co méc ung thu buong trimg thip hon kiéu gen con lai.

Nhiéu nghién ctru khac trén thé gidi duoc thuc hién va da cong
b6 nham muc dich lam sang t6 vai tro cta da hinh rs1801321 gen
RADSI trong nguy co ung thu buong trimg, nhung két qua con gay
tranh céi, phu thudc vao thiét ké, phuong phap nghién ctru, va quan



thé ngudi duoc nghién ciru. Trong nghién clru ciia Smolarz va cs
(2013) [12] trén phu nitr Ba Lan vdi 210 bénh nhan ung thu buéng
trimg va 210 d6i chimg, miu nghién ciru 1a mo budng trimg (co va
khong c6 té bao ung thu), két qua cho thay khong cé sw khac biét trong
phan b céc alen (p=0,631) ciing nhu kiéu gen (p=0,689) giira hai
nhom nghién ctru, ho nhan dinh SNP rs1801321 gen RADS1 khong
lién quan dén nguy co ung thu budng trimg & phy nit Ba Lan. Nghién
ctru ctia Auranen va cs (2003) [17] phan tich tong hop 4 nghién ctru
16n trén 1644 bénh nhan ung thu budng trimg va 2602 dbi chimg cho
két qué alen T chiém ty 1¢ 42% & ca nhom bénh va nhém chimg, va
khong c6 su khac biét ¢6 ¥ nghia thong ké trong su phan bé céc kiéu
gen & hai nhom nghién ctru (p=0,39). Nghién ciru nay chua tim thiy
moi lién quan gitta da hinh 1801321 v6i nguy co mic ung thu budng
trimg. Quaye va cs (2009) [18] tong hop tir 3 nghién ctru bénh ching
16n & Anh, My va Dan Mach v6i c& mau gdm 1412 bénh nhan ung
thu budng tring va 1986 dbi chimg da két luan ring, khong co mdi
lién quan gilta da hinh rs1801321 gen RADS1 véi nguy co mic ung
thu buéng trimg (p=0,053). Nghién ciru ciia Wang va cs (2001) [19]
trén nhitng ngudi mang dot bién BRCA1/2 ciing chi ra SNP 172G>T
gen RADS51 khong lién quan dén nguy co mic ung thu budng trimg.

Ngoai ra, mdi lién quan gitta rs1801321 v6i mot s6 bénh ung thu
khéc ciing dugc nghién ciru va thu dugc nhimg két qua khac nhau.
Nghién ctru cua Tulbah va cs (2016) [7] cho thdy da hinh 172G>T
cia gen RADS1 ¢4 lién quan dén nguy co méc ung thu va ¢ phy nir
A Rép, alen T ¢ anh huong bao vé khoi nguy co mac ung thu va
cao v6i OR=0,126 (CI 95%=0,080-0,199), p<0,001. Két qua nghién
ctru ciia nhom Romanowicz-Makowska v cs (2012) [9] chi ra rang
khong c6 moi lién quan giira rs1801321 véi ung thu dai tryc tring ¢
bénh nhan nguoi Ba Lan. Tuy nhién, mét nghién ciru cua Petrovic-
Sunderic va cs (2018) [10] lai ching minh dwoc méi lién quan c6
y nghia giira 151801321 véi ung thu dai tryc trang ¢ nguoi Serbia.
Santos va cs (2019) [11] di chimg minh rs1801321 két hop véi céc
chit gay ung thu tr moi truong (rugu, thube 14) ¢6 lién quan dén sy
tién trién cua ung thu biéu mo miéng va vom hong. Mot nghién ctru
cua Michalska va cs (2014) [8] cling trén cong df‘)ng phu nit Ba Lan
v6i 630 bénh nhan ung thu ndi mac tir cung va 630 d6i chimg ciing
cho két luan rs1801321 gen RADS1 khong lién quan véi nguy co ung
thu ndi mac tir cung vi khong co sw khac biét ¢ y nghia thong ké
trong sw phan bd cac alen (p=0,359) v cac kiéu gen (p=0,392) gitta
cac nhoém nghién cuu.

Phan tich vai tro cac alen va kiéu gen da hinh don nucleotide
1s1801321 ddi véi giai doan bénh theo FIGO va type mo bénh hoc
ung thu budng trimg nhan thay, khong c6 sy lién quan giita da hinh
don nucleotide rs1801321 vdi giai doan bénh va type mo bénh hoc
ctia ung thu budng trimg. Két qua nay ciing twong dong véi nghién
cuu cua Smolarz va cs (2013) [12].

Két luan

Trong nghién ctru cta chung toi hién tai tim thiy mi lién quan
gitta da hinh don nucleotide rs1801321 gen RAD51 va nguy co méc
ung thu budng trimg & nguoi Viét Nam, cu thé kiéu gen GT c6 kha
ndng lam gidm nguy co méc thu budng trimg. Két qua xét nghiém
da hinh don nucleotide rs1801321 gen RAD51 gbp phan vao danh
gia kha nang mic ung thu budng trimg ¢ phu nit Viét Nam. Tir 4o
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c6 nhig bién phap tam soét, du phong hop 1y nhim chan doan,
phat hién kip thoi ung thu budng trimg & giai doan som dé diéu tri
hiéu qua va it ton kém hon. Ngoai da hinh rs1801321 gen RADS51
con nhidu yéu t6 nguy co di truyén va khong di truyén anh huong
dén nguy co méc ung thu budng trimg. Két qua nay dong gop vao
co s6 dir liéu cho nhitng nghién ciru phan tich 16n hon va da yéu
to dé danh gia chinh x4c hon nguy co mac ung thu budng trimg.

L01 CAM ON

Nghién ciru dugce thyc hién véi sw hé trg kinh phi ciia Bo Y té
thong qua dé tai: “Nghién ctru xdy dung quy trinh xdc dinh dot bién
va da hinh thai don nucleotide trén mot s6 gen lién quan dén ung
thw vii va ung thu budng trimg”. Nhém nghién cru trén trong cam
on Bénh vién Phy san Trung wong, Trung tdm Nghién ciru Gen-
Protein, Truong Pai hoc Y Ha Noi.
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Danh gia chi so do sau tien phong

va chiéu dai truc nhan cau trén mat can thi cao

Nguyén Thi Thu Hién’, Pham Thi Minh Chau
Bénh vién Mt Trung wong
Ngay nhan bai 19/3/2021; ngay chuyén phan bién 25/3/2021; ngay nhan phan bién 26/4/2021; ngay chap nhan dang 29/4/2021

Tém tit:

Muc tiéu: danh gia chi so do sau tién phong, chiéu dai truc nhiin ciu va tim hiéu médi lién quan giira cac chi so nay
trén mat can thi cao. Poi twgng va phuong phap nghlen ciru: nghién ciru mo ta, dwge thyc hién trén 168 mit (88
bénh nhén, tir 12 tudi tro 1én) dugc chén do4n la cén thj cao (tren -6D). Két qua: d cin trung binh la -8,75+2,61D.
Do sdu tién phong trung binh la 3,7240,20 mm. Truc nhan cau trung binh la 27,33+1,49 mm. D) sau tlen phong va
murc do can thi cao khong ¢6 twong quan tuyén tinh véi nhau (r=0,044 va p>0,05). Chleu dai truc nhan cAu va mirc
dg cén thj cao c6 moi twong quan chit ché véi nhau (r=-0,762 va p<0,001). Hai chi s0 dd sAu tién phong va truc nhin
cau 6 mdi tuong quan tuyén tinh dong bién rat yéu (r=0, 165 va p<0,05). Ket luan: mirc do can thi khong lién quan
dén do sau tién phong nhung lién quan chit ché voi chleu dai truc nhan cau. Chleu dai truc nhan cau trén bénh

nhan cén thi cao 1a m§t chi so quan trong giup cho chin doan, tién lwgng va diéu tri.

Tir khéa: cin thi cao, chiéu dai truc nhin ciu, d9 siu tién phong.

Chi so phin logi: 3.2

Pat van de

Tat khuc xa la mdt trong nhiing nguyén nhan chinh gay
giam thi lyc & nhiéu nudc trén thé gidi cling nhu ¢ Viét
Nam. Cén thi 12 loai tat khiic xa hay gap nhét, chiém khoang
25% tong dan sb thé gidi. Theo bao co ctia T chirc Y té
thé giéi (WHO) ciing nhu nhiéu nghién ctru dua ra, tai thoi
diém 2010, ty 1& can thi chiém khoang 28% dan s thé gidi,
tuong mg véi 1,9 ty ngudi, trong d6 can thi cao chiém 3%,
tuong ung véi 205 triéu ngudi. Du doan dén nam 2050, ty
1¢ can thi s& tang 1én dén 52% dan sb thé gi6i (khoang 5 ty
nguoi), trong doé cén thi cao chiém 10% (khoang 911 triéu
nguoi) [1, 2]. Day s€ la mot ganh nang rat 16n khi ty 1€ can
thi va céan thi cao chu yéu nam & nhom thanh thiéu nién,
tang 16p lao dong chinh, dic biét 1a ¢ cac nudc Dong Nam
A, trong @6 c6 Viét Nam.

Hién nay, ¢6 rat nhiéu phuong phap diéu tri can thi: deo
kinh (kinh gong, kinh tiép xiic, ortho-K...) va phiu thuat
(phau thuat trén bé mat gidc mac va phau thuat ndi nhin).
Dic biét, ¢ Itra tudi thanh nién khi do can thi da o6n dinh, ¢6
thé Iya chon phuong phap phau thuat dé glam hodc triét tieu
d6 can thi. Vi nhitng mét can thi cao, dé lya chon dugc
phuong phap phau thuat toi wu nhat cho ting ddi tuong, bac
sT nhan khoa s& phai can nhic cic yéu té: tudi, mirc d6 can
thi, mot sb chi s6 cua méit nhu do day giac mac, khtic xa giac
mac, chiéu dai truc nhan cau, do sau tién phong... va nhu

“Tac gia lién hé: Email: thuhienvnio@gmail.com
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ciu ctia nguoi bénh dé co thé tu van cho bénh nhan phiu
thuat laser trén bé mat giac mac hay phau thuat dat kinh noi
nhan. Nhiing bénh nhan can thi cao néu do day gidc mac
khong cho phép s& khong phiu thuit duoc bang phuong
phap laser trén bé mat giac mac, nhung c6 phau thuat béng
phuong phap dat kinh ndi nhan dugc hay khong lai phu
thudc vao do sau tién phong co du sau hay khong. Ngoai
ra, voi nhitng mét can thi cao cang can dugc chi ¥ do nguy
co bién chung trén nhom ddi tugng nay. Bé do duoc cac chi
s6 néu trén, hién nay voi su phat trién cta cong nghé, voi
phuong phép do quang hoc khong tiép xuc truc tiép trén
nhén cau, may IOL Master gitp cac bac sy nhin khoa c6 thé
do nhanh chong va an toan mot sé chi s sinh tric nhan cau.

Theo nghién clru cua céc tac gia trong va ngoai nudc [3,
4], cac chi s6 sinh hoc ctia mét nhu chiéu dai truc nhén cau,
d6 sau tién phong, déu c6 mdi lién h¢ vai tinh trang cén thi.
Dé tim hiéu vé cac chi s6 nay va mdi lién quan véi mirc do
can thi trén mét cén thi cao, gitp cho cac phau thuat vién
khiic xa ¢6 thé chi dinh phuong phap phiu thuat thich hop
cho bénh nhan, dong thoi tién luong dugc két qua ciia phau
thuat, nhom tac gia tién hanh nghién ctru dé tai nay nhim
muc tiéu: 1) Panh gia cac chi s6: d6 sau tién phong va chiéu
dai tryc nhin cau trén mét can thi cao; 2) Tim hiéu mbi lién
quan gitra cac chi sd: d6 sdu tién phong va chiéu dai truc
nhan ciu trén mit can thi cao.



Evaluating the anterior
chamber depth and axis length
in high myopia
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Abstract:

Objectives: to evaluate the anterior chamber depth
(ACD), axis length (AL), and the relationships between
ACD and AL in high myopia patients. Objects and
methods: a descriptive study was conducted on 168 eyes
(88 patients, >12 years old) diagnosed with high myopia
(more than -6D). Results: the average myopia degree,
ACD, and AL were -8.75+2.61D, 3.72+0.20 mm, and
27.33+£1.49 mm, respectively. There was no statistical
signification between ACD and myopia degree (r=0.044;
p>0.05), strong correlation between AL and myopia
degree (r=-0.762; p<0.001), and weak correlation
between ACD and AL (r=0.165; p<0.05). Conclusion:
myopia degree does not relate to ACD, but has a strong
correlation to AL. Measuring the AL on high myopia
patients is important for the diagnosis, prognosis, and
treatment.

Keywords: anterior chamber depth (ACD), axis length
(AL), high myopia.

Classification number: 3.2
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Poi tuong va phuong phap nghién ciu
Doi twong nghién ciru

Nghién cttu dugc thuc hién tai Khoa Khiic xa - Bénh
vién Mit Trung wong trén ddi tugng nghién ciru voi cac tiéu
chuén sau:

Tiéu chudn lua chon: bénh nhan tir 12 tudi tré 1én, b 1
hodc ca 2 mét duge chan doan cén thi tir -6D trd [én (sau soi
bong dong tir ¢6 tra thude liét diéu tiét), co hodc khong kém
loan thi, gia dinh va ngudi bénh déng y tham gia nghién
clru.

Tiéu chudn logi trir: bénh nhan co cac tdn thuong thuc
thé tai mt: seo giac mac, bong véng mac, lac, sup mi...

Phuwong phap nghién ciru
Thiét ké nghién ciru: nghién ciru mo ta.
Nghién cuu dugc thyc hién trén 168 mit cua 88 bénh

nhan dén kham tai Khoa Khuc xa - Bénh vién Mt Trung
uong tu thang 1-9/2020.

Phuong tién nghién ctru: may chiéu thi luc, hop thu
kinh, may do khuc xa tu dong, may soi bong dong tir, may
soi day mat, may Zeiss IOL Master700, thuoc Cyclogyl 1%,
bénh an nghién cru.

Céc bude tién hanh nghién ctru:

- Diéu tra thong tin: tudi, gioi tinh, thoi gian phat hién
can thi.

- Po khic xa biang soi bong dong tir sau tra thude
Cyclogyl 1%.

- Bo khuc xa chu quan cau toi vu va try Jackson.
- Kham mat va soi day mat.

- Po chiéu sau tién phong, do chiéu dai truc nhin cu
bang may IOL Master700.

- Xt Iy sb liéu: sb liéu dwoc thu thap va xtr 1y bang phan
mém SPSS 20.0.

Két qua va ban luan

Dic diém bénh nhin

bic diém chung: nghién ctru thyc hién trén 88 bénh
nhan, gém 168 mit can thi cao, trong khoang 12-47 tudi, do
tudi trung binh la 20,35+7,19.

Tdong s6 mét nghién ctru 1a 168 mat, trong d6, s mat ciia
bénh nhan nam 1a 61 mat, tuong ung véi 36,3%; s6 mat cua
bénh nhan ni 1a 107 mat, tuong tng voi 63,7%.

Tinh hinh cdn thi: nhém nghién ciru duoc chia thanh 7

nhom (bang 1), trong d6 nhom c6 d6 can -7,75 d&én -6D va
nhom -9,75 dén -8D chiém ty 1€ nhi€u nhat (81%). Cong
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suét can thi trung binh 14 -8,75+2,61D, trong d6 cong suét
can thi thip nhat 14 -6D; cao nhét 13 -19,75D.

Béng 1. Phan nhém cén thij cao theo cong suit can thi.

Nhom S6 lwgng Ty 18 (%)
-7,75 dén -6D 68 40,5
-9,75 dén -8D 68 40,5
-11,75 dén -10D 16 9,5
-13,75 dén -12D 6 3,6
-15,75 dén -12D 2 1,2
-17,75 dén -16D 5 3,0
-19,75 dén -18D 3 1,7

Téng 168 100

Thoi gian phat hién cdn thi: thoi gian phat hién can thi
trung binh la 11,21+6,01 nam, trong do, thoi gian phat hién
can thi ngan nhat la 1 ndm, dai nhat la 34 nam.

Ddnh gid chi sé dj siu tién phong va chiéu dai truc
nhan cau

Pé sdu tién phong: d6 siu tién phong trung binh 1a
3,72+0,20 mm, mat c6 do sau tién phong ndng nhat la 3,24
mm, mat c¢6 dJ sau tién phong sau nhat 1a 4,20 mm.

Do sdu tién phong trung binh trong nghién ctru nay
16n hon so v&i do sdu tién phong trung binh ciia mét chinh
thi trong nghién ctru ciia Nguyén Thi Tuyét nim 2002 [5]
(2,69£0,02 mm) do bang phuong phép siéu am va 16n hon
d6 sau tién phong ctia nhom can thi trung binh trong nghién
ctru ciia Nguyén Thi Thanh Dung nam 2017 [3] (3,29+0,22
mm) do bang IOL Master. Piéu nay cho thiy do siu tién
phong cua mit can thi cao 16n hon so voi mét cén thi trung
binh va 16n hon han so v6i mét binh thuong. Két qua nghién
ctru ciing phit hop véi két qua nghién ciru cia S-Y. Lin va
cong sy nam 1998 [6]. Phuong phap do d6 sau tién phong
¢6 thé anh huong dén két qua do, néu do bang phudng phap
siéu am thi d6 sdu tién phong dugc tinh tir trung tim mat
trude giac mac dén mit trude thé thuy tinh, néu do bang
phuong phap IOL Master thi d sau tién phong dugc tinh
tir trung tAm mat sau giac mac dén mat trude thé thuy tinh,
chénh vai két qua cta siéu 4am bang d6 day cua gidc mac
trung tam.

Chiéu dai truc nhén cau: chiéu dai truc nhin cau trung
binh 14 27,33+1,49 mm. Mit c6 truc ngan nhat 1a 24,23 mm
va dai nhat 13 32,83 mm.

Chiéu dai tryc nhan cau trung binh trong nghién ciru nay
16n hon so véi chiéu dai truc nhan cau trung binh ciia mét
chinh thi trong nghién ciru ciia Hoang H6 ndm 1996 [7] trén
261 mét nguoi truong thanh (ni gioi 1a 22,77+0,06 mm va
0 nam gioi la 23,5+0,10 mm) do bang phuong phép siéu
am va 16n hon chiéu dai tryc nhin ciu cia nhom cén thi
trung binh trong nghién ctru cia Nguyén Thi Thanh Dung
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nam 2017 [3] (25,63+0,78 mm) do bang IOL Master. Diéu
nay cho théy chiéu dai truc nhan ciu cta mit can thi cao
dai hon so v6i mét cén thi trung binh va dai hon han so véi
mit binh thudng. Ngoai tac dong lam kéo dai truc nhan cau,
can thi cao co thé kém theo dan 16i cing mac phia sau, gay
anh huong dén thi luc cua bénh nhan, ngoai ra truc nhan
cau cang kéo dai thi lién két gitra cac 16p vo nhén cau (cing
mac, hic mac va vong mac) cang tré nén long 1éo, lam tang
nguy co bién chiing thoai héa ctia vong mac.

Lién quan giita cdc chi sé sinh hoc va mirc dp cin thi
cao

Twong quan gitta do sdu tién phong va mirc do cdn
thi cao: hai chi sé do sau tién phong va mirc do cén thi
cao khong c6 tuong quan tuyén tinh véi nhau (r=0,044 va
p>0,05).

Gia tri trung binh d6 sau tién phong theo mutrc d6 cén thi
dugc thé hién trén do thi 1.
3.80
375
3,70

3,65

3.60

355

3,50
Nh6m-7,75 Nhém-9,75 Nhém-11,75 Nhém-13,75 Nhém-15,75 Nhém-17,75 Nh6m-19,75
dén -6D dén-8D dén-10D  dén-12D  dén-14D  dén-16D dén-18D

===TB d sau tién phong

DO thi 1. D) sdu tién phong theo mirc d cin thi.

Theo d6 thi 1, do sdu tién phong trung binh thay déi rit it
& tat ca cac muc do can thi (p>0,05), c6 nghia l1a véi can thi
cao, do sau tién phong khong bi tac dong boi sy ting cong
suét can thi.

Mot sé nghién ctru cua cac tac gia khac lai cho két qua
trai nguoc, nhu Puong Thi Anh Tho (2008) [8], M.J. Chen
va cong su (2009) [4], M. Hosny va cong su (2000) [9].
Nhiing nghlen ctru trén cho rang, c6 mat mdi tuong quan
nghich bién glua do sdu tién phong va muc d6 can thi. Nhu
vay, ¢6 thé thdy rang khong thong nhat gitta két qua nghlen
clru cua cac tac gid. Chi so do sau tlen phong trén mét can
thi cao rat quan trong cho viéc quyét dinh c¢6 phiu thuat
dugc bing phuong phap Phakic ICL d bo kinh deo cho
bénh nhéan hay khong, tuy nhién vai két qua nghién ciru nay
thi mudn biét d6 sau tién phong cua mét cén thi cao, khong
thé du doan dua vao cong suét can thi.

Twong quan giita chiéu dai truc nhan cau va mirc do
cdn thi cao: hai chi sb chiéu dai truc nhan cau va mac do
can thi cao c¢6 mdi tuong quan nghich bién chat ché véi hé
s6 tuong quan r=-0,762 va p<0,001. Truc nhan cau cang dai



thi d6 cén cang cao, mdi twong quan giita 2 chi s6 nay rat
chat ché voi phuong trinh twong quan: y=-0,433*x +23,538
(x 1a chiéu dai tryc nhan cau, y 1 gia tri tuyét dbi cdu trong
duong)

Gia tri trung binh cua chiéu dai truc nhan cau theo murc

d0 can thi dugc thé hién trén do thi 2.
32.00

31,41
31.00
30.00
29.00
28.00

27.00

26,00
2500
24.00

Nhom -7,75
dén-6D

Nhém-9,75 Nhém-11,75 Nhém-13,75 Nhém-15,75 Nhém-17,75 Nhém-19,75
dén-8D dén -10D dén-12D dén-14D dén-16D dén -18D

D8 dai TB tryc nhan cau
Do thi 2. Chiéu dai truc nhan cau theo mire dg céan thi.

Chiéu dai truc nhan cau trung binh ting dan theo mirc do
tang cua cong sut can thi (p<0,001). O nhom cén thi -7,75
dén -6D chiéu dai truc nhan cau trung binh 1a 26,49 mm
va truc nhan cau dai nhat 31,41 mm & nhém cén thi -19,75
dén -18D. Két qua nay ciing pht hop vé6i nhitng nghién ciru
trudc day cua cac tac gia khac nhu Puong Thi Anh Tho
(2008) [8], M.-]. Chen va cong su (2009) [4]. Tét ca cac
nghién ctru trén déu cho thay mirc d6 cén cang cao chiéu dai
tryc nhin cau cang dai.

Duya trén két qua nghién ctru nay, néu biét duogc cong
suét can thi trén mat can thi cao c6 thé du doan duoc chiéu
dai truc nhan cu, giﬁp cac bac sy nhan khoa tién luong
dugc cac nguy co bién chung day mit c6 thé xay ra voi bénh
nhan dé ¢ nhitng tu vin phu hop.

Twong quan giita dé sdu tién phong va chiéu dai truc
nhan cau trén madt cdn thi cao: gitta do sdu tién phong va
chiéu dai truc nhan cau c6 mbi tuong quan tuyén tinh dong
bién yéu voi hé s tuong quan 1=0,165 va p<0,05.

Bing 2. Twong quan giita chidu dai truc nhiin cAu va d siu tién
phong theo nhom can thi.

Mbi twong quan giira cc chi so Cong suit<-8D  Cong suit >-8D

1=0,358
p=0,001

r=0,138

Truc nhin cau va do sau tién phong 0=0,172

Khi tim hiéu mdi lién quan giira chiéu dai truc nhan cau
va do sau tién phong o tung nhom mic d9 can thi, cic tac
gia thiy rang: & nhom cong suat can thi dudi -8D c6 mbi
turong quan tuyén tinh dong bién giita chiéu dai truc nhin
cau va do sau tién phong voi r=0,358 va p=0,001, nhung
& nhom cong sudt can thi tir -8D trd 1én khong tim thay
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mbi tuong quan gitra chiéu dai truc nhan cau va do sau tién
phong (p>0,05) (bang 2). Nhu vdy véi cong suat cin thi
-8D, ¢ nhiing mét can thi cao truc nhan cau kéo dai ra s&
kém theo do sau tién phong ciing siu hon, nhung néu mét
can thi cao c6 cong sudt can thi trén -8D truc nhin cau c6
kéo dai thém ciing khong lam cho tién phong sau hon.

Keét luan

Nghién cttu mo ta dugc thuc hién ¢ 168 mét (88 bénh
nhan, tir 12 tudi trd 1én), duoc chan doan 14 can thi cao (trén
-6D), két qua cho théy:

- P sau tién phong trung binh 1a 3,72+0,20 mm. Chiéu
dai truc nhan cau trung binh 1a 27,33+1,49 mm.

- Khong c6 mbi twong quan gitra do sau tién phong véi
muc dd can trén mét can thi cao (voi r=0,044 va p>0,05).
Chiéu dai truc nhin cau c6 mdi twong quan chit ché voi
mirc d6 can trén mét cén thi cao (r=-0,762 va p<0,001).
Chiéu dai truc nhan cau va d¢ sau tién phong c6 mdi twong
quan tuyén tinh dong bién yéu (1=0,165 va p<0,05).

TAI LIEU THAM KHAO

[1] S-M. Saw, S. Matsumura, Q.V. Hoang (2019), “Prevention and
management of myopia and myopic pathology”, Invest. Ophthalmol.
Vis. Sci., 60(2), pp.488-499.

[2] B.A. Holden, et al. (2016), “Global prevalence of myopia
and high myopia and temporal trends from 2000 through 20507,
Ophthalmology, 123(5), pp.1036-1042.

[3] Nguyén Thi Thanh Dung (2017), Pdnh gid cdc chi sé: truc
nhén cau, d¢ day gidc mac, khiic xa gide mac va dg sau tién phong
trén mdt can thi & lira tudi thanh nién, Luan van Thac sy y hoc, Truong
DPai hoc Y Ha Noi.

[4] M.-J. Chen, et al. (2009), “Relationship between central
corneal thickness, refractive error, corneal curvature, anterior chamber
depth and axial length”, J. Chin. Med. Assoc., 72(3), pp.133-137.

[5] Nguyén Thi Tuyet (2002), Nghién ciru sy twong quan gitta do
sdu tién phong, bé day thé thiy tinh, chzeu dai truc nhan cau trén mdt
glécom goc dong nguyén phdt va mdt binh thuong ¢ nguoi Viét Nam
truong thanh, Luan van Thac sy y hoc, Truong Dai hoc Y Ha Noi.

[6] S-Y. Lin, et al. (1998), “Changes of anterior segment in
myopic eyes: analysis with Scheimpflug system”, Myopia Updates,
pp.106-107,

_[7] Hoang Ho (1996), Siéu am chan dodn nhén khoa, Bénh vién
Mat Trung wong.

[8] Buong Thi Anh Tho (2008), Khdo st mét s6 chi s6 sinh hoc
mat tré em co tdt khiic xa, Luan van Thac sy y hoc, Truong Dai hoc
Y Ha Noi.

[9] M. Hosny, et al. (2000), “Relationship between anterior
chamber depth, refractive state, corneal diameter, and axial length”, J.
Refract. Surg., 16(3), pp.336-340.



s Khoa hoc Y - Duoc DOI: 10.31276/VIST.63(5).10-16

Xay dung quy trinh phan tich kiém tra chat lwong
dwoc chat phong xa '*F-Choline
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"Trung tam May gia téc 30 MeV, Bénh vién Trung wong Qudn dgi 108
2Vién Cong nghé Xa hiém, Vién Nang hwong Nguyén tir Viét Nam

Ngay nhén bai 29/1/2021; ngay chuyén phan bién 4/2/2021; ngay nhan phan bién 2/3/2021; ngay chip nhan ding 16/3/2021

Tém tit:

Duoc chit phéng xa "Fluoromethylcholine (**F-Choline, *F-FCH) dwoc sin xuét trén thiét bi tong hop tu dong
tai Trung tim May gia toc 30 MeV, Bénh vién Trung wong Quan ddi 108. Pé dwoc cAp phép dung cho ngudi bénh,
dwoc chit phong xaF-FCH cin dat cac chi tiéu chit lwong theo yéu ciu ciia Dwogc dién. Muc tiéu ciia nghién ciru
nay la xiy dung quy trinh va thwe hanh phan tich kiém tra chét lwong *F-FCH theo cac chi tiéu doi héi ciia Dugc
dién EuPh2017 dbi v6i dwoc chéit phong xa ding cho thiét bi ghi hinh PET. Két qua thu dwoc khing dinh: tong thoi
gian hoan thanh xét nghiém 1 miu “F-FCH la <35 phiit; dinh danh F-FCH, d tinh khiét héa phéng xa va ham
lwong F dwoc xic dinh véi dd chinh xac >96% bing phwong phap sic ky 16ng cao ap; ham lwong cic dung mdi dw
Ethanol, Acetonitrile, Dibromomethane, Dimethylethanolamine dwgc xac dinh véi d9 chinh xac >97% bang phuong
phap sic ky khi.

Tir khéa: dwgc chit phong xa PET, kiém tra chit lugng'®F-Choline, quy trinh phan tich®F-FCH, ung thw tuyén tién

liét (PC).
Chi 6 phén loai: 3.2

Dit van de

Nam 2020, tai Viét Nam udc tinh c6 182.563 ca mic
maoi va 122.690 ca tir vong do ung thu. Cr 100.000 nguoi
thi c6 159 nguoi chan doan mic méi ung thu va 106 ngudi
tir vong do ung thu. Viét Nam xép thir 91/185 vé ty suét mac
m&i va thir 50/185 vé ty suét tir vong trén 100.000 nguoi [1].
Duoc chit phong xa phd bién nhit trong nghién ctru va phat
hién sém ung thu 1a "*Fluoro-Deoxy-Glucose (‘*F-FDG).
Pay 1a dugc chat phong xa duy nhat dang duoc sir dung
cho ghi hinh PET, PET/CT dé chan doan bénh ung thu tai
12 bénh vién trong nudc 1a Trung vong Quan d6i 108, Quan
y 103, Bach Mai, Viét buc, Ung budu Ha Noi, Vinmec, K
Ha Noi, Ung buéu Pa Nang, Cho Riy, Quan y 175, Ung
buéu TP H6 Chi Minh va Nhan dan 115. Dbi v6i ung thu
tuyén tién liét, 'SF-FDG dinh hinh khéi u thong qua hoat
dong chuyén hoa duong Gluco. Tuy nhién do toc do hip
thu *F-FDG cuia t& bao khdi u tuyén tién liét thip ma hinh
anh thu dugc khong 16 nét, dac biét rat kho ghi hinh dinh vi
chinh xéac khéi u trong khu vuc hd chau. Dugc chét phong
xa!F-FCH duoc xem la c6 d6 nhay va do déc hiéu cao hon
so v6i ¥F-FDG trong ghi hinh ung thu tuyén tién liét (PC)
va ung thu biéu mé té bao gan (HCC) [2].

Tai chau Au, dugc chit phéng xa phat xa positron

"Tac gia lién hé: Email: vtquang.vie@gmail.com
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8F-FCH da duogc san xuét [3-5] va sir dung cho ghi hinh
PET, PET/CT chan doan bénh PC [6-8], HCC [9, 10] va
mot s6 loai bénh ung thu khac [11, 12]. Chi tiéu chat lugng
cta "F-FCH dung cho bénh nhan da duoc liét ké trong
Dugc dién EuPh2017 (European Pharmacopoeia 2017,
Radiopharmaceutical Preparation 2017, IV-733, 734).

Tai Viét Nam, tinh dén 12/2020, khong c6 chi dinh sir
dung "F-FCH trong chan doan bénh vi duoc chét phong xa
8F-FCH chwa dugc cap phép, dang trong giai doan san xut,
kiém tra chét lugng va thir nghiém tién 1am sang trén dong
vat [12, 13]. Bé duoc cap phép sir dung trong nghién ciru va
chan doan bénh cho ngudi thi '8F-FCH phai thoa man cac
chi tiéu chit lugng cua thude dugc ghi trong Dugc dién. Vi
vay, két qua phan tich kiém tra chat lugng duoc chat phong
xa '8F-FCH 1a co s& dit liéu co tinh quyét dinh cho cip phép
san xuat va sir dung thudc. Nghién ctru nay nham muc dich
xdy dung quy trinh phén tich kiém tra, d4nh gia chat luong
dugc chat phong xa 8F-FCH dugc san xuét tai Trung tim
May gia toc 30 MeV, Bénh vién Trung wong Quén doi 108.
Két qua thu dugc 13 co s6 cho viée cip phép san xuét va dua
duoc chat phong xa nay vao thuc hanh lam sang, chan bénh
thudng quy; tang thém Iya chon cho nghién ctru, chan doan
bénh hi€u qua, dac biét 1a PC va HCC tai Viét Nam.
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Analytical procedure
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Abstract:

3Fluoromethylcholine (**F-Choline, 8F-FCH) has been
produced using a home-made automatic synthesiser
at 30 MeV Cyclotron Centre, 108 Military Central
Hospital. In order to be licensed using for patients, the
BF-FCH radiopharmaceutical needs to meet the required
quality specifications listed in the pharmacopeia. The
objective of this study was to build up the analytical
procedure and to perform for the *F-FCH quality
control followed the EuPh2017 pharmacopeia for
the PET radiopharmaceutical. The result obtained
confirmed that the total time to complete the test
of one sample of the ®F-FCH was less than 35 min.
Identifications of 8F-FCH, radiochemical purity, and '*F
content were determined with accuracy >96% by High-
performance liquid chromatography (HPLC) method
and content of residual solvents consists of Ethanol,
Acetonitrile, Dibromomethane, Dimethylethanolamine
were determined with the accuracy >97% by Gas
chromatography (GC) method.

Keywords: '8F-Choline quality control, *F-FCH analytical
procedure, PET radiopharmaceutical, prostate cancer
PO).

Classification number: 3.2
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Nguyén liéu va phuong phap nghién ciu
Héa chit va thiét bi chinh
Hoa chat chudn dé kiém tra chat luong “F-FCH

gom: Kriptofix K222, Dibromomethane (DBM),
Dimethylethanolamine  (DMEA), Choline chloride,
Fluoromethylcholine  (FMC), Acetonitrile, Ethanol,

Dimethyl sulforxide (DMSO), Naphthalene-2-sulfonic acid
va Phosphoric acid c¢6 d6 tinh khiet HPLC (Hang ABX).

Cac may kiém tra chat luong '*F-FCH gbém: pH-
Meter766 Calimatic (Knick); PTW Curimentor 4 (Freiburg);
Endosafe PTS100 (Charles River Lab); sic ky long cao ap
HPLC 1200; sic ky khi GC6850 (Agilent); sic ky ban mong
TLC miniGita va h¢ do Gabi half life time (Raytest).

Phuwong phap va quy trinh phdn tich

Mau ding dé phan tich kiém tra chit luong '*F-FCH
dugc robot chia lidu ty dong, trong hotcell ¢ ap sudt 4m
100-150 bar va do sach cép A. Mau théng thuong 13 1,5-2
ml dung dich da qua phin loc 0,22 um, c6 hoat d6 phong xa
<20 mCi, dyng trong lo thuy tinh kin, vo trung. Lo dugc dat
trong container chi che chin phong xa. M¢ lo, léy mau duogc
thuc hién sau kinh chi L-Block, trong phong ap luc am 20
bar, 6 sach mirc C. Céc chi tiéu chét luong va phuong phap
kiém tra nhu sau:

- Cam quan: quan sat bang mat mau kiém nghiém qua
kinh che chan phong xa (L-block).

- pH: su dung pH-Meter766 Calimatic (Knick) hoac glay
pH (1-1440,1). Chuan may bing 2 dung dich dém chudn
c6 pH 1a 4,01 va 9,21. Cam quang va pH dugc tién hanh
dong thoi khi mo, 1ay mau kiém nghiém vao mlcroplpette
Thoi gian thyc hién 1-5 phit. Tidu chuan chap nhan dat chat
lugng theo EuPh2017 1a: mau F-FCH c6 pH tir 4,5-8,5;
phai trong sudt va khong mau hodc mau vang nhat.

-Thoigianbanra T, : st dung may do T, , hodc may do
hoat 46 phong xa dé xac dinh thoi gian ban phanra cua mau.
Mau xac dinh T,, dung micropipette rong clia mau HPLC
hodc GC. Thoi gian ghi do 15 va 30 phut.

- Pinh danh va d6 tinh khiét hoa phong xa: xac dinh
bang sic ky 1ong cao ap HPLC 1200 c¢6 Reflextive Index
Detector va Nal Radiation detector; cOt sic ky Innertsil
ODS-2 6x250 mm, kich thudc hat nhua trao ddi ion 5 pm.
Pha dong 1a dung dich 0,001 M Naphthalene-2-sulfonic
acid va 0,05 M Phosphoric acid trong nuéc HPLC grade;
tbc do dong 1 ml/phiit; bom 20 pl dung dich mau vao hé sic
ky, ghi phd sic ky va xac dinh dién tich cia cac dinh chinh.
Dién tich dinh phong xa cua "F-FCH khong dugc nho hon
95% tong dién tich ctia cac dinh co trong mau.

Ghi phd sic ky mau "F-FCH va mau chuin
Fluoromethylcholine, thoi gian ghi phd 30 phut. Tiéu chuan
chap nhan miu “F-FCH dat chat lugng theo EuPh2017 1a

1n
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sai s6 cua thoi gian luu (RT) gita dung dich mau va dung
dich chuan < +10%; d¢ tinh khiet hoéa phong xa >95%.

- 18F va d6 tinh khiét hoa phong xa: xac dinh bang séc ky
ban mong TLC, phan mém MiniGita (Raytest), pha tinh la
ban méng Silicagel trén kinh 5x20 cm, dung dich pha dong
1a 25 ml hdn hop Acetonirile: Saline=1:1 v/v; thé tich mau
2 pl; thoi gian phat trién mau 20 phut, thoi gian ghi phd 1
phut.

Duing bit chi ké vach ngang thir nhat cich mép 1,5 cm
cua ban mong Silicagel; ké duong ngang thir 2 cach duong
ngang thtr nhat 10 cm. Ly 2 ul dung dich miu “F-FCH
chdm vao chinh giira dudng ngang thir nhat, lam kho ban
mong tu nhién; sau d6 nhung dau ¢6 xa vao dung dich pha
dong, phat trién dén khi cham vach ngang thu 2 thi nhéc ra,
lam kho va dt 1én ban quét theo dung chiéu (vach chim xa
0 dudi) va mép dudi ban mong trung véi vach ngang trén
ban quét. Ban mong nam giira va song song voi 2 duong doc
trén ban quét. My sé& tu dong dimg sau 1 phut quét ghi phd.
Cat ban mong vao noi c6 che chin bang chi. Thoi gian hoan
thanh phan tich 1 mu 1a <30 phut. Tiéu chuén chip nhan
mau '8F-FCH dat chi tiéu chét luong theo EuPh2017 1a dién
tich dinh ctia 'SF-FCH >95%, trong d6 '*F <5% so véi tong
dién tich 2 dinh '8F va "SF-FCH.

- Dimethylethanolamine (DMEA), Dibromomethane
(DBM), Acetonitrile va Ethanol: xac dinh bang sic ky khi
(GC6850) dua vao duong chuin cua cac chét trén. Thé tich
mau 1 pl; mdi diém ndng do chuan (bang 1) duge xac dinh
lap 4 lan va lay gia tri dién tich dinh pho trung binh. Nhiét
d6 budng ddt 170°C, nhiét d6 cot 250°C, luu luong khi He
qua cot 3 ml/phit, thoi gian ghi phd 30 phat. Tinh d6 chénh
l1éch gitta thoi gian luu cua dung moi hién dién trong san
pham cudi va dung méi chudn theo cong thirc: do chénh
léch, % = (RT . —RT .)/RT . *100. Trong d6 RT la
thoi gian luu. Tiéu chuan chap nhan mau 'F-FCH dat chi
tiéu chat luong theo EuPh2017 1a d§ chénh 1éch thoi gian
luu <£10%; khong c6 dinh la xuét hién trén phé; ham luong
dung mai con du trong san pham'*F-FCH: DMEA <100 pg/
ml; DBM <10 pg/ml; Acetonitrile <400 pg/ml va Ethanol
<5000 pg/ml.

Bang 1. Nong dd cac chit chuin.

TT  Ethanol (mg/ml)  Acetonitrile (mg/ml) DMEA (mg/ml)  DBM (mg/ml)
1 0,10 0,20 0,25 1,00
2 0,20 0,40 0,50 2,00
3 0,40 0,80 1,00 4,00
4 0,60 1,20 2,00 8,00

- Kriptofix: dung phuong phap so mau voi 3 mau chuan
Kriptofix c6 néng do: 0,2; 0,04 va 0,02 mg/ml trén ban mong
Silicagel 2x10 cm. Thoi gian phat trién mau 1a 10 phut.

Lay 1 ban mong, ding bt chi danh déu 1 dau. Nho lan
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luot chat chuan Kriptofix2.2.2 ¢ 3 nong d9, ndng do cao
& dudi cach nhau 2 cm. Nhé dung dich mau 'SF-FCH lén
trén cung, cach Kriptofix2.2.2 chuan 3 ching 2 cm. Dat
ban méng vao trong binh chua iod cé nép day, phat trién
trong khoang 10 phit. Liy ban mong ra, so mau voi cac
chdm dung dich chuéan. Néu khong xuét hién mau hodc mau
nhat hon chuan 3 thi lugng Kriptofix2.2.2 du ctia mau la
<0,02 mg/ml. Néu mau tht ¢6 mau nhat hon chuén 2 thi
Kritofix2.2.2 du la <0,04 mg/ml va tuong tu <0,2 mg/ml.
Tiéu chuin chép nhén mau F-FCH dat chi tiéu chét lugng
theo EuPh2017 la ham lugong Kriptofix khong dugc vuot
qua 0,04 mg/ml.

- Nbi doc t6 vi khuan Endotoxin: xac dinh bang phwong
phap LAN trén may Endosafe PTS100, dung cartridge
chuan ciia hiang Charles River Lab gom 4 giéng do da chira
chit chuan.

Lay 0,5-1 pl mau, nho déu vao 4 giéng, nap vao may.
May sé ty dong lam mau va do. Thoi gian hoan thanh
xét nghiém 1 mau <25 phat. Tiéu chudn chdp nhian miu
BE-FCH dat chi tiéu chét luong theo EuPh2017 la ham
luong Endotoxin <17,5 EU/ml.

- V6 trung: xac dinh trén co so ket qua cay khuan.
Ket qua va thio luan

Duoc chit phong xa'sF-FCH duoc tong hop tu dong
theo quy trinh 8 budc [13]. San pham F-FCH c6 thé tich
5 ml dwoc chia thanh cac lidu luu kho, kiém nghiém va cac
lidu don cho timg bénh nhan. Dugc chat phong xa'*F-FCH
chi duoc phép sir dung cho bénh nhan khi dat tit ca cac chi
tiéu chat lugng ghi trong Dugc dién, trir chi tiéu do vo trang
dugc xac nhan sau 2 tuan. Thoi gian ban ra cua '°F 1a 109,77
phiit, vi vay thoi gian thuc hién cic phan tich kiém tra chat
luong cang ngan cang tot. Trong nghién ctru nay, thoi gian
thyuc hién kiém tra chat luong 1 mau F-FCH 1a <35 phut,
trong dwong thoi gian xét nghiém 1 mau F-FDG. Tét ca
cac xét nghiém duoc tién hanh dong thoi.

Dinh danh va xdc dinh dj tinh khiét héa phéng xa theo
phwong phap HPLC

Hinh 1 1a phd sic ky HPLC cua miu chuan
Fluoromethylcholine ¢6 ndng d6 0,5 mg/ml. Quan hé giira
dién tich dinh phd va ndng d6 Fluoromethylcholine cho
phép xay dung dudng chuin xac dinh ham lugng '*F-FCH
trong mau phan tich. Vi 3 diém ndng d6 chudn khac nhau,
phd sic ky HPLC cho s6 liéu dung duong chuan hinh 2.
Trén co s& phuong trinh dudng chuan nay, do chinh xac
cua phuong phap HPLC duogc xac dinh la >99,2% va
dugc biéu dién trong bang 2. Thoi gian lwu dinh danh cia
Fluoromethylcholine duoc xac dinh trong khoang 13,9-14,2
phut.
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Hinh 1. Phé sic kj HPLC ciia miu chuin Fluoromethylcholine.

45000 . &~ & 10 12 14 16 IBTh&fi giar‘lﬂphf)‘t]

40000 ¥= Eff%"g'g}m Hinh 3. Phé séic ky HPLC ciia miu *F-FCH, RT=14,15 phit.
e 35000 '
2 30000 Bang 3. Pinh danh va d9 tinh khiét héa phéng xa ciia 3 miu “F-FCH
£ 25000 xac dinh bing phwong phap HPLC.
E 20000

o 4in \ X

5 15000 . Shlugng  RT /o dl@fl ilam lwong Ham .
] Mau ®F-FCH ) 2 , tich dinh F-FCH lwgng *F

10000 dinh pho  (phut) b (%) %)

5000 pho () (J
o FCH-19-4-20 1 13,88 100,0 100,0 0,0
0 0.1 0.2 0.3 04 05 0.6
FCH-05-12-20 1 14,17 100,0 100,0 0,0

'.\;(-‘Ilt‘[ 35 Fluoromethylcholine, mg/ml

FCH-04-12-20 1 14,15 100,0 100,0 0,0

Hinh 2. Puong chuin xic dinh Fluoromethylcholine trén HPLC.

Bing 2. Thoi gian luu dinh danh va d§ chinh xac ctia phwong phap Xdc dinh dj tinh khiet héa ph.ong xq theo phwong

HPLC. phap TLC
F , , X 218F. A . ; L

Miu  Nongdd N Nong b FMC xic - - th) sac ky TLEZ 01’1a ma}l 3 1~: FCH del{ co}l dlI‘{h Ym

x z Thoigianlwu . ° ° z DO chinh xdc dién tich >95% dién tich toan pho, chung té mau chi cé 1
chuan ~ FMC chuan, RT (phiit) dinh tir dwdong chuin twong déi (%) % i T . o o .

u e 01
FMC  C,,(mg/ml) P hinh2, C_, (mg/ml) g o cl}at phong xa duy nhat véi do tinh khict 1a 100% (hinh 4,
bang 4).
Ml 0,125 12,87£129  0,132801 93,76
M2 0,250 12,78£128  0,238279 95,31
M3 0,500 12,63£126  0,503896 99,22 .| 58 9&m dinh ph3
) (wung/phat)

D¢ chinh xdc trung binh ( %) 96,09 :

Trong d6: do chinh xéac tuong dbi (%) = 100% -[100*(ABS(C ;- C_,))VC_].
Do chinh x4c trung binh (%) 1a trung binh cng cta d6 chinh xac twong doi.

Ap dung phuong phap HPLC ddi v6i mau dugc chat {
phong xa 'F-FCH thudc 3 16 khac nhau. Két qua trinh bay
trén hinh 3 va bang 3. Phé sic ky HPLC cua tat ca 3 mau
déu chi c¢6 1 dinh duy nhét chiém 100% dién tich toan phd
va c6 thoi gian luu trong khoang 13,9-14,2 phut 1a thoi gian
lwu dinh danh cta chat chuan FMC. Chimg to mau phan _
tich chira chat phong xa duy nhét 1a *F-FCH v6i ham lugng pn tw b el
100% va khong c6 '*F tu do. Két qua nay dugc khang dinh : ¢ ¢
thém bing phuong phap phan tich pho sic ky banmong TLC.  Hinh 4. Phé séc ky TLC ciia miu F-FCH, RT=89,07 mm.

0 2o chigu dai{mm)

HoRHC | oy 152 s
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Bang 4. Dj tinh khiét héa phéng xa ciia 3 miu *F-FCH xac dinh bing

phwong phap TLC.
S6 lwgng % dién tich Ham lwgng  Ham lwong
Au BF- L= e v ¢
MauBFFCH  inphe  RU™™  Ginhphé  F-FCH (%) ™F,(%)
FCH-19-4-20 1 87,41 96,76 100,0 0,0
FCH-05-12-20 1 91,40 95,63 100,0 0,0
FCH-04-12-20 1 89,07 96,82 100,0 0,0

Xdc dinh dung méi dw

Pho sic ky GC ciia mau chuan cho biét thoi gian luu
dinh danh va dién tich dinh phd ctia mdi chét. Thoi gian luu
dinh danh ctua Ethanol, Acetonitrile, DBM va DMEA dugc
xac dinh 1a 3,22+0,10, 3,5340,10, 8,46+0,10 va 16,40+0,10
phut. Buong chudn dinh lugng moi chat duoc xay dung tur
twong quan giita ndng d¢ (bang 1) va dién tich dinh phd.
Két qua duogc trinh bay trong céc hinh 5, 6, 7, 8. Trén co s&
phuong trinh duong chuan va néng d6 chuan cua cac chét,
d6 chinh xac ciia phuong phap GC dugc xac dinh. Két qua
trinh bay trong bang 5.

2000
1800
1600
1400
1200
1000
800
200
400
200

y=2082 x +0.000

Dién tich dinh ph

0 0.2 04 0,6 0.8 1
Nong d4 Ethanol, mg/ml

Hinh 5. Puong chuin xac dinh Ethanol trén GC6850.

3000

y=2207 x + 64,58
R*=10,999

2500

z

Dién tich dinh pho

2000

1500

1000

500

0 0,2 04 06 08 1 12 14

Néng 35 Acetonitrile,mg/ml

Hinh 6. Puong chuén xac dinh Acetonitrile trén GC6850.
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1200

y = 127,1 x + 6,649

1000 R2 = [ 995

Dién tich dinh phi

a 2 4 6 8 10
Néng @3 DBEM, mg/ml

Hinh 7. DPudng chuén xac dinh Dibromomethane (DBM) trén GC6850.

8000
7000
6000
5000
4000

3000

Dién tich dinh pllﬁ

2000

1000

0 0.5 1 15 2 25
_\'Eug da DMEA, mg/ml
Hinh 8. Pudong chuén xac dinh Dimethylethanolamine (DMEA) trén
GC6850.

Bang 5. Thoi gian luu dinh danh va d9 chinh xac ciia phwong phap
GC.

Nong do Nong dd xdc dinh DY chinh
Chét chuén mAu chuén RT , tir duwdng chun xdc tuong
C,, (mgmy PO C_,. (mg/ml) abi (%)
0,1 3,2240,10 0,096388 96,388
S 0,2 3,2240,10 0,200344 99,828
0,4 3,2240,10 0,408385 97,903
0,6 3,2240,10 0,594937 99,516
Do chinh xac trung binh, % 98,31
0,2 3,53+0,10 0,187986 93,99
0,4 3,53+0,10 0,409234 97,69
Acetonitrile 0,8 3,53+0,10 0,811977 98,50
1,2 3,53+0,10 1,191311 99,27
B9 chinh x4c trung binh, % 97,36
1,0 8,46+0,10 1,011529 99,98
2,0 8,46+0,10 1,810618 99,90
DBM 4,0 8,46+0,10 4,369501 99,90
8,0 8,46+0,10 7,862303 99,98
B9 chinh xac trung binh, % 99,94
0,25 16,40£0,10  0,243905 99,97
0,5 16,40£0,10  0,482605 99,96
DMEA 1,0 16,40£0,10  1,037287 99,96
2,0 16,40£0,10  1,987103 99,99
B9 chinh xac trung binh, % 99,97

Trong d6: d6 chinh xac twong ddi 14 ty sé gitta ndng do tinh dugc theo duong
chuén va néng d6 ciia mAu chuén. Mdi chét chuin duoc tinh & 4 diém néng do
khac nhau. Gia tri trung binh ctia d6 chinh xac tuong dbi 1a do chinh xéac cua
phuong phap GC.
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Két qua thu duge trong bang 5 cho thiy: phuong phap
GC cho phép xac dinh dong thoi Ethanol, Acetonitrile,
DBM va DMEA v6i d9 chinh xadc >97%. Thoi gian hoan
thanh xét nghiém 1 mau 1a <30 phut.

Ap dung phuong phap GC cho 3 miu $F-FCH. Két qua
ghi phd GC biéu dién trén hinh 9 ¢6 4 dinh dugc dinh danh tur
dong 1a Ethanol, Acetonitrile, DMEA va DMSO, khong ghi
nhan dinh DBM. Két qua xac dinh ham lugng cac dung moi
du duoc ghi trong bang 6. Két qua phan tich cho thay, ham
luong dung méi du Ethanol. Acetonitrile, DBM va DMEA
trong cac mau FCH-19-4-20 va FCH-5-12-20 déu trong
khoang chip nhan theo tiéu chuan Dugc dién EuPh2017.
Mau FCH-04-12-20 khong dat tiéu chudn chét lugng vi ham
lugng DMEA ton du trong mau 13 130,299 pg/ml, 16n hon
tiéu chuan 100 pg/l. Trén phd GC hinh 9 ciing chi ra su co
mit ciia dung mbéi DMSO (RT=22,18 phut) ding dé hoa tan
DMEA. Dugc dién EuPh2017 khong doi hdi xac dinh chi
tiéu nay.

FID M
58
| d&m
| dinh
phé
004 (xung/
phut)
E =
: % o
5 & g
] K &
g Y ——
T T T T T T T T R T R o g (ahit)

Hinh 9. Phé sic ky GC cita miu FCH-04-12-20.

Béng 6. Ham lwgng dung méi ton du trong 3 miu *F-FCH.

Ky hicu i g moi RT Dicn tich Eﬁﬁ:ﬂfg ’fndsl;ng
F-FCH (phuit) dinh pho WE-FCH (ng/ml)
Ethanol 3,21 457,52 219,73
Acetonitrile - 0,0 <1
FCH-19-4-20 DBM - 0,0 <1
DMEA 13,31 239,73 55,701
Ethanol 3,35 1737,712 834,55
Acetonitrile 4,06 14,154 6,64
FCH-05-12-20  DBM - 0,0 <1
DMEA 17,0 359,498 91,292
Ethanol 3,35 1686,261 809,84
Acetonitrile 4.06 15,584 731
FCH-04-12-20  DBM - 0,0 <1
DMEA 16,44 490,732 130,299
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Xdc dinh ham Kriptopix

Dung phuong phép so mau v6i 3 mau chuan Kriptofix co
néng do: 0,2; 0,04 va 0,02 mg/ml trén ban mong Silicagel
2x10 cm. Thoi gian phat trién mau 1a 10 phat. Két qua thu
dugc khing dinh 3 mau thir trén c6 ham luong Kriptofix
<0,04 mg/ml, théa mén yéu cau chat lwong theo Dugc dién
EuPh 2017.

Phuwong phap LAN trén mday Endosafe PTS100: xdc
dinh Endotoxin

Phuong phap nay duoc ap dung cung 1 quy trinh cho tat
ca cac mau nhu *F-FDG hay F-FCH. Str dung thé chuan
(Standard Cartridge) cia Hang Charles River Lab. Cac mau
kiém tra trong nghién ctru nay déu dat chi tiéu chét lugng
endotoxin <17,5 EU/ml. pH va T, : tat ca 3 mau 'SF-FCH
déu c6 pH=6-7+0,1 va T, =105+5 phit, dat chi tiéu cht
lugng theo Duogc dién EuPh2017.

Céc két qua phan tich 3 mau '*F-FCH néu trén cho thdy:
1 mé thubc san xuét ngay 4/12/2020 (FCH-04-12-20) c¢6 chi
tiéu DMEA ton du 16n hon tiéu chuan cho phép, khong du
tiéu chuan chit luong thudc sir dung cho nguoi bénh. Dé
giam nong 46 DMEA ton du trong san pham, can hi¢u chinh
cac thong sb cua bude 6, 7, 8 trong quy trinh téng hop tu
dong depx ®F-FCH [13, 14]. Hai mé con lai dap img du tiéu
chun chat luong theo Duogc dién EuPh2017 cua thude dung
cho bénh nhan.

Két luan

Thubc phong xa positron 'SF-FCH lién tuc phan ri véi
tbc do giam hoat do con 1/2 trong thoi gian 1 chu ky ban ra,
nghia 14 gi4 thanh ting gip d6i cho 1 liéu thudc va sé bénh
nhan c6 co hoi duoc ding thude ciing giam tuong tng. Vi
vay, phuong phap phan tich kiém tra chat lwong '*F-FCH
can phéi dugc thuc hién nhanh, du, chinh xac céc chi tiéu
xét nghiém véi thoi gian it nhit ¢ thé. Trong nghién ctu
nay, quy trinh phan tich kiém tra chét lugng "SF-FCH duogc
thuc hién déng thoi trén cac thiét bi HPLC, TLC, GC, Gabi
Half Time, Endosafe PTS 100 két ndi qua mang LAN; Kkét
qua phén tich dugc truyén vé may tinh chu va két xuit ra
may in. Thoi gian hoan thanh phén tich kiém tra chat lugng
1 miu SF-FCH 1a <35 phut, tuong duong thoi gian kiém
nghiém 1 mau "*F-FDG. Phuong phap phan tich HPLC
khong nhitng dinh danh chinh x4c cac thanh phan hoa hoc
ctia mau "SF-FCH ma con xac dinh do tinh khiét hoa phong
xa voi dg chinh xac >96%. Phuong phap GC cho phép xac
dinh dong thoi cac dung mdi ton du trong mau véi do chinh
xac >97%.

Phuong phap phan tich nhanh, du va chinh xac cac chi
tiéu chat luong ciia mau '*F-FCH khong nhing tro gup hiéu
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qua cho viéc hiéu chinh, lya chon quy trinh téng hop ti uu
ma con 1a co s¢ dir lidu quan trong cho cip phép san xuat
va sir dung thudc '®F-FCH trong nghién ctru va chan doan
bénh; mé ra kha nang pha vo thé doc ton duy nhét tir nim
2008 ctia dugc chét phong xa®F-FDG; cung cap nhiéu hon
1 lya chon chi dinh PET, PET/CT; hd trg chan doan chinh
xac, ddc hiéu va diéu tri hidu qua déi vi mot sé bénh ung
thu, dic biét 1a ung thu tuyén tién liét va ung thu biéu mo té
bao gan tai Viét Nam.
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Nghién ctru dic diém nguoi bénh chay than nhan tao
tai 26 bénh vién cua Ha N¢i nam 2020
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Tom tit:

Ghép than da tré thanh lya chon cho nhiéu nguwdi bénh suy than giai doan cudi. Tuy nhién, khong phai tit ca nguoi
bénh déu c6 kha ning dwoc ghép thian. Nghién ciru nay dwoc thie hién nham xac dinh mot so dic diém cia nguoi
bénh chay than nhén tao (TNT) cé chi dinh ghép thin tai 26 bénh vién ciia TP Ha Ni. Két qué cho thiy, nim
2020 Ha Nbi ¢6 3.220 ngwdi bénh dang chay than véi tudi trung binh la 54 (tp trung chii yéu 46-65 tudi), nam nhiéu
hon nir. Hon 95% nguyén nhén chay than 1a viém ciu thin man, ting huyét 4p va tiéu duwong; thoi gian chay than
trén 5 nim lén dén trén 65%, nguoi bénh nhém mau O chiém 43% va 25% nguoi bénh dang chay than mic viém
gan C. Trong tong s6 3.220 nguoi bénh, c6 2.400 ngudi (74%) c6 chi dinh ghép than véi tudi trung binh 1a gin 49,
trong d6 nam (55%) nhiéu hon nir (45%); thoi gian chay thian dwéi 5 nim chiém ty 1é cao nhit véi 43%, 25% ngudi
bénh c6 chi dinh ghép than ¢6 HCV dwong tinh; suy thin man do viém cAu thin man va ting huyét ap, tiéu dwong

12 2 nh6ém nguyén nhan chinh chiém dén 94% s6 nguoi bénh dang chay than c6 chi dinh ghép.

Tir khoa: chay than nhan tao, ghép thin, loc mau, trung tim ghép.

Chi sé phén loai: 3.3

Pt van de

Ghép tang 1a mot trong nhitng thanh tyu 16n ciia y hoc trong thé
ky XX, gitp céi thién va kéo dai cudc song ciia hang trim nghin
nguoi bénh trén toan thé gi¢i mdi ndm [1]. Sau thanh cong cua
ca ghép than dau tién vao nam 1954 tai Hoa Ky, ciing voi nhimg
phat trién vuot bic vé ki thudt, trang thiét bi, lidu phap tic ché
mién dich thi phau thuat ghép than d tro thanh lya chon cho nhiéu
nguoi bénh suy than giai doan cudi [2]. Ghép than ndi riéng va
ghép tang nodi chung chi dugc thuc hién thanh cong khi tuan thu
chat ché 4 budc: 1) Chuén bi nguoi nhan; ii) Chuén bi nguoi cho;
iii) Chuén bi vé nhan lyc va k¥ thuat; va iv) Xay dung ké hoach
ndm vién, theo ddi va chim soc sau ghép. Danh sach nguoi bénh
chd ghép dong vai tro quan trong trong viéc chuén bj va lya chon
nguoi nhan. Tai cac nudc tién tién, mang ludi dicu phdi ghép tang
dugc thanh [3p vai vai tro quan trong cua viée xay dung danh sach
nhiing nguoi bénh mong mubn chd ghép, nhimg ngudi hién tang,
kiém soat ghép cap dua trén tha tu wu tién 1a nén tang phap ludt
chat ché. Tai Viét Nam, dimg trude nhu cau thiét yéu e phat trién
chuyén nganh ghép tang, Trung tim Didu phdi quoc gia vé ghép bo

"Tac gia lién hé: Email: giangbvvd@gmail.com
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phén co thé nguoi dugc thanh 1dp vao nam 2013 voi muyc tiéu dam
nhiém céc vai trd twong tw nhu & cac nude trén thé gisi. Tuy nhién
cho dén nay, viéc xdy dung danh sach chd ghép van con 1a thach
thirc. D& c6 mot danh gia day dii vé nguoi bénh dang chay TNT ¢6
chi dinh ghép than tai TP Ha Noi, tir d6 nhan rong ra trén ca nudc,
dong thoi xéc dinh nhimg khé khan, vudng méc trong qué trinh
trién khai, chiing toi tién hanh “Nghién ctru dic diém nguoi bénh
chay TNT tai 26 bénh vién ciia TP Ha N¢i ndm 2020” vdi muyc tiéu:
xac dinh danh sach ngudi bénh chay TNT c6 chi dinh ghép than
cta 26 bénh vién tai TP Ha Noi ndam 2020; xac dinh mot $0 dac
diém cua nguoi bénh chay TNT c¢6 chi dinh ghép than tai day.

Doi tuong va phuong phap

Déi tuong nghién ctu 1a nhimg nguoi bénh dang chay TNT chu
ky tai cac bénh vién c6 don vi chay TNT tai Ha Noi (26 bénh vién)
thoa man cac tiéu chi lya chon va loai trir sau:

Tiéu chudn lwa chon: ngudi bénh dang chay TNT chu ky.

Tiéu chudn logi trir: 1) Nguoi bénh dang loc méu mang bung; 2)
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Characteristics of the patient
with hemodialysis from 26 hospitals
in Hanoi by 2020
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Abstract:

A kidney transplant has become an option for many
people with end-stage kidney failure. However, not all
patients are likely to receive a kidney transplant. This
study is conducted to identify some characteristics of
patients with renal transplant indications for kidney
transplantation from 26 hospitals in Hanoi. According to
the research results, in 2020, Hanoi has 3,220 patients on
dialysis with the average age of 54, mainly from 46-65,
more males than females. More than 95% of the causes
of dialysis are chronic glomerulonephritis, hypertension,
and diabetes; up to 65% of the dialysis time is over 5
years, blood type O patients account for 43% and 25%
of dialysis patients with hepatitis C. Out of a total of
3,220 patients, 2,400 (74%) of patients have indicated
a kidney transplant with an average age of nearly 49
years, of which men (55%) are more than women (45%);
dialysis time less than 5 years accounts for the highest
percentage with 43%, 25% of patients with indicated
kidney transplantation are HCV positive; chronic
kidney failure due to chronic glomerulonephritis and
hypertension, diabetes are two main groups of causes,
accounting for 94% of dialysis patients who are indicated
for transplant.

Keywords: dialysis, hemodialysis, kidney transplant,
transplant center.

Classification number: 3.3
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Nguoi bénh dang chay TNT cép ctru; 3) Nguoi bénh suy than giai
doan 3b co chi dinh ghép than nhung chua phai chay TNT chu ky.

~ Phuong phap nghién ctru m6 ta cat ngang. Nghién ciru duge
tién hanh tai toan b cac bénh vién c6 don vi chay TNT’()’ Ha Noi
(26 bénh vién). Thoi gian nghién ctru tir thang 9/2018 dén 9/2020.

Tét ca ngudi bénh thoa man tiéu chuén lua chon va loai trir déu
dugc dua vao nghién ctru. Thong tin ngudi bénh dugce thu thap tur
bénh an nghién ctru. Quan 1 va xt Iy s6 lidu trén phin mém SPSS
va Excel.

Két qua va han luan
Mang ludi co so chay TNT tai Ha Nji

Trung wong
8 bénh vién
(n=1.222)
Tuyén Tuyén tinh

bénh vién 17 bénh vién

(n=1.933)
Tuyén huyén
1 bénh vién

26 co so
VA
(N=3.220
nguoi
bénh)

Nha nude
24 bénh vién

Pon vi chu
quan

(n=890)

Hinh 1. Mang luéi cac co sé' chay TNT tai Ha Noi nam 2020.

Tong sb cac co s chay TNT tai Ha Noi 14 26 v6i 3.220 nguoi
bénh. Hau hét cc co s& chay TNT déu thudc cac bénh vién tuyén
tinh va tuyén trung twong, chi c6 1 don vi chay TNT thugc tuyén
huyén dugc dat tai Ba Vi (hinh 1). Tinh dén nam 2019, dan s6 Ha
Noi la khoang 8.053.663 nguoi [3], nhu vay udc tinh vai khoang
3.220 nguoi bénh chay TNT chu ky thi ty 1 s6 lugng nguoi bénh
chay than trén 1 tridu dan 13 399. Két qua nay cao hon so v6i cong
b6 ctia Pham Vin Bui v6i 310 nguoi bénh/tridu dan [3]. Diéu nay
dugc giai thich boi Ha N§i 1a mot thanh phé truc thudc trung uong,
v&i mét do dén sd cao tht 2 ctia ca nude. é dap ung dugc nhu ciu
chay TNT cua nguoi bénh thi viée trién khai hoat dong nhiéu co s&
chay TNT la cén thiét nham dam bao nhu cau tdi thiéu cta nguoi
bénh. Bén canh d96, sy tham gia ctia cac don vi tu nhan ciing nhu
su phéi hop clia nhiéu hé théng bénh vién cua cac bg, nganh cho
phép nguoi bénh co thé tiép can dugc dich vu chay TNT mdt cach
d& dang va ning cao chit luong diéu tri.
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Phin bo nguwoi bénh chay TNT tai cdac bénh vién cé ghép
thdn va khong cé ghép thin

Trong tong s 26 bénh vién c6 chay TNT tai Ha Noi ¢6 7 bénh
vién c6 ghép than (trong d6 4 bénh vién tryc thudc trung wong).
Theo bao cdo cta Trung tim Diéu phdi ghép tang qudc gia, tinh
dén thang 12/2019 ca nudc ¢6 19 trung tim ghép than. Nhu vy,
¢6 7/19 (37%) s6 co sd ghép than trén ca nudc dong tai Ha Noi.

Co sé chay TNT

BV BK Hong Ngoc
BV DK quéc té..
BV Nhi Trung uvong
BV 354/TCHC
BV Nam Thang Long
BV BK huyén Ba Vi
BV Hiru Nghi
BV Giao thong van tai
BV bK Xanh Pon
BV 105
BV Noi tiét
BVE
BV BK béng Pa
BV BK Ho¢ Nhai
BV Bic Thing Long
BV Buu dién
BV 198
BV BK buc Giang
BV Quany 103
BV DK Ha Bong
BV Thanh Nhan
BV Hiru nghi Viét Buc
BV TW Quan doi 108
BV DK Néng nghiép
BV Than Ha No6i
BV Bach Mai

0 100 200 300 400 500

TT ghép
Khong
phai TT
ghép

S6 lwong nguvi
bénh chay TNT

Hinh 2. Phén bo ngudi bénh chay TNT tai cic bénh vién ¢6 ghép thin va khong
c6 ghép than. BV: bénh vién; DK: da khoa; TCHC: Tong cuc Hau can; TW: Trung
vong; TT: trung tam.

Két qué hinh 2 cho thay, nhém 5 bénh vién ¢6 s6 lugng nguoi
bénh chay TNT nhiéu nhét bao gf”)m: Bénh vi¢n Bach Mai (452),
Bénh vién Than Ha Noi (392), Bénh vién Pa khoa Nong nghiép
(195), Bénh vién Trung wong Quan doi 108 (191) va Bénh vién
Hitu nghi Viét Dec (173). Tat ca cac bénh vién nay déu tap trung
¢ vung trung tam cua TP Ha Noi, noi ¢ dong dan cu, ngoai ra 3/5
bénh vién trén 1a bénh vién tuyén trung wong va 1a cac co so ghép
than cia mién Béc. Bénh vién Than Ha Noi 1a mot trong nhiing
bénh vién chuyén sau vé chuyén nganh than hoc va loc mau cua
ca nudc. Bénh vién Da khoa Nong nghiép khong phdi co s& ghép
than nhung 14 noi dap tmg nhu cau chay than ctia ving dan cu phia
nam thanh phd, noi cd it cac co s& chay than hon so véi cac ving
khac va tiép nhan nhidu bénh nhan cta cac tinh 1an can. Bénh vién
Pa khoa qudc té Vinmec va Bénh vién Da khoa Hong Ngoc 14 2
co s tu nhan ¢6 dich vu chay TNT, tuy s6 luong 35 nguoi bénh 1a
khong nhiéu, nhung dy ciing 1a nhimg bénh vién gitip cho nguoi
bénh c6 nhimng trai nghiém dich vu tdt hon tily theo kha nang chi
tra ctia nguoi bénh.

TAP CHI

HOAHOC ||,
ONG NGHE | [Cl Napy 83661 52021

Khoa hoc Y - Duoc n——

Phiin bo nguoi bénh chay TNT theo noi cw trii

Hau hét nguoi bénh dugc Iya chon vao trong nghién cuu c6 dia
chi tai Ha N§i vdi 2.445 nguoi bénh, chiém 75,9%. Tuy nhién,
ciing co nhiéu nguoi bénh c6 dia chi cu tra ngoai Ha Noi (42
tinh, thanh phé), dac biét 1a cac vung lan can nhu Nam Dinh,
Hung Yén, Ha Nam, Théi Binh, Bac Giang c6 s6 lugng nguoi
bénh chay TNT kha cao. Vi ban kinh dudi 100 km va sy thuén
tién trong qua trinh di chuyén 1a Iy do nhimg ngudi bénh co
thé chay TNT tai Ha Noi. Ngoai ra, ciing c6 nhitng ngudi bénh
thay d6i noi &, di chuyén dén Ha N¢i trong thoi gian ngan va
can thyc hién chay TNT tai cac co sd chay TNT tai Ha N¢i.

Su tiép can voi cac dich vu chay TNT nay 1a nhu cau thiét yéu
va dua trén sy thun tién vé mat thoi gian va khong gian cua nguoi
bénh [4].

Ddc diém lim sang, cdn lam sang ngwoi bénh chay TNT

Tudi trung binh ctia nguoi bénh chay TNT tai Ha Noi la
53,88+15,84. Trong d6, nhom tudi 46-65 chiém ty 16 16n nhat
(42,23%) (bang 1).

Bang 1. Dic diém v tudi, giéi, tién sir bénh, nguyén nhan chay TNT
cuia nguoi bénh.

Dic diém (n=3.220) Tén s6 (n) Ty 18 (%)
Nhém tuéi (n=3.218)
<18 tudi 36 1,12
18-45 tudi 1.001 31,11
46-65 tudi 1.359 4223
>65 tudi 822 25,54
Tudi trung binh (Mean+SD) 53,88+15,84 (3-99)
Gidi
Nam 1.710 53,11
Nir 1.510 46,89
Téng sé phéiu thudt (n=167)
Ghép than 30 17,96
Cit than 12 7,19
M 14y s6i than 22 13,17
Ung thu 13 7,79
Phau thuat khac 90 53,89
Nguyén nhan chay TNT
Viém cau thdn man 2.747 85,31
Tang huyét ap, tiéu duong 342 10,62
Soi tiét nigu 41 1,27
Thén da nang 31 0,96
Gan, than da nang 16 0.5
Gout 14 0,44
Lupus 22 0,68
Khac 7 0,22
Thoi gian chay TNT (n=1.379)
<5 nam 475 34,44
5-10 nam 638 46,27
>10 nam 266 19,29
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Céc dic diém vé tudi nay co su trong dong voi nhidu nghién
ciru trén thé gisi [5-8]. Do tudi trén 60 chiém mot ty 16 kha cao
trong s0 nhimg nguoi bénh chay TNT. Theo huéng dan ciia Bo Y
té thi d9 tudi co chi dinh ghép than khuyen cao khong qua 60. Trén
thé gidi ty 16 ghép than ¢ ngudi cao tudi dang ting 16n va nhiing
danh gia két qua sau ghép & nhimg ngudi bénh ny 14 kha thi hon
50 v6i nhom khong ghép [9, 10]. Tai chau Au, chuong trinh ghép
tang nang cao - Eurotransplant Senior Program (ESP) cho phép
nguoi nhan trén 65 s€ dugc nhan than tir nguoi hién trén 65 [11].
Vén dé dat ra 1a can ¢6 nhing hudng dan cy thé cho doi tuong
nguoi cao tudi khi thue hién ghép than, xac dinh nhiing lgi ich va
rui do cua ghép so voi viéc ho s€ duy tri chay TNT.

Trong s6 167 ngudi bénh dugc khai thac 13 tién sir ghi nhan
30 truong hop da timg ghép than, 34 truong hop da timg thuc hién
cac phau thudt lién quan dén than nhu cét than hodc léy soi than.
Viée thye hién cac phau thuat khac nhu dit stent mach vanh ciing
14 mot yéu t nguy co trong qua trinh chay TNT, can than trong khi
dua ra chi dinh ghép than.

Trong nghién ctru ndy, 85,31% nguoi bénh chay TNT do
nguyén nhan viém cau than man, sau do 1a céc nguyén nhan vé
tang huyét ap, dai thdo dudng. SO liéu nay ciing trong dong véi
cac nghién ctru trong nude va qudc té [5-7].

Thoi gian chay TNT thuong trong khoang 5-10 ndm, phy thudc
rat nhidu vio nguyén nhan va thoi gian khoi phat bénh. Trong
nghién ciru ndy, phan 16n nguodi bénh méic viém cau than man nén
thoi gian chay thén ciling kéo dai hon.

Thoi gian cho ghép than khong phai 1a thoi gian chay thén,
ma 13 thoi gian ké tir khi nguoi bénh ding ky véi céc bénh vién dé
dugc vao danh sach cho ghép, thoi gian cho cang 1au cang duogc
uu tién ghép som. Vi viy, viéc tiép can voi danh sach cho ghép
than cang som cang tot, no s¢ khong phu thudc vao thoi gian chay
than nhung lai anh huong dén tién luong didu tr trong ghép. Theo
huéng din cia Mang ludi chia sé ndi tang Hoa Ky (UNOS), chi
s udc tinh ty 16 song sau ghép cua ngudi nhan (Estimated Post
Transplant Survival) dong vai tro quan trong trong qua trinh danh
gié ghép cip ngudi nhan va nguoi hién [12].

Trong s6 1.125 nguoi bénh da cac dinh dugc nhom mau co
gan mt nira s6 ngudi bénh thude nhom mau O (43,29%) (bang 2).
Nhom mau O dong vai tro quan trong trong viéc lya chon nguoi
hién phu hop. Theo mot vai nghién ctru thi nhém méau O ¢ thoi
gian chd doi nhiéu nhat, trong khi nhém mdu B c6 xu huéng cho
doi thip nhat. Cac nghién ctu Ve ghep khong cung nhom mau
cling dugc can nhic khi ma nguon hién tang con han ché [13].

Nguoi bénh chay TNT nhidm viém gan B, C anh hudng rét
nhiéu dén stc khoe cua ho ciing nhu viée sip xép thoi gian cho
ghép. Nhimg nguoi bénh viém gan B, C diéu trj khong on dinh s&
lap tire bi dua ra khoi danh sach cho ghép qudc gia cho dén khi ho
duoc didu tri 6n dinh va sin sang cho ca ghép than. Vi vay, viéc
quan ly ngudi bénh chay TNT ciing nhu han ché t5i da ngudn lay
nhiém cho phép nguoi bénh cé co hdi tiép can voi ghép than nhiéu
hon. 1/4 nguoi bénh dang chay TNT méc viém gan C.
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Bang 2. Dic diém cdn 1im sang ciia ngudi bénh.

Dic diém (n=3.220) Tén s6 (n) Ty 18 (%)
Nhom mau (n=1.125)

A 231 20,53
B 341 30,31
(0] 487 43,29
AB 66 5,87
HBYV (n=2.025)

Co 183 9
Khong 1.842 91
HCV (n=1.987)

Co 506 25,5
Khéng 1.481 74,5
HIV (n=1.877)

Co 0 0
Khong 1.877 100
Siéu am (n=844)

Co 494 58,53
Khong 350 41,47
XO (n=844)

Co 580 68,72
Khong 264 31,28
CT (n=844)

Co 112 13,27
Khong 732 86,73
MRI (n=851)

Co 90 10,58
Khéng 761 89,42
Ngi soi dai trie trang (n=844)

Co 78 9,24
Khong 766 90,76

Chura ghi nhan nguoi bénh nhiém HIV trong nghién ciru nay.
Mot sb nghién ctru bao cao nguy co suy than giai doan cudi & bénh
nhan nhiém HIV cao hon gip 4 1an so véi dan s6 chung. Udc tinh
khoang 1,5% tong s bénh nhéan than giai doan cudi bi nhidm HIV
[14, 15]. Tai Viét Nam, nguoi bénh nhiém HIV chua c6 chi dinh
ghép, nhung trén thé gidi viéc lya chon ngudi nhan va nguoi cho
pht hop d3 mang t6i co hdi cho nguoi nhiém HIV duge ghép than
[16].

Trong s6 gin 850 ngu’(‘ri bénh duoc thu thap dit liéu vé cac xét
nghiém cén lam sang th1 phan 16n ngu’m bénh déu duoc chup XQ,
siéu Am tim, phoi hodc 6 bung nham sang loc cac bénh 1y co ban.
Tuy nhién, cac xét nghi¢ém chuyén sau dugc thuc hién kha it trén
nhoém nhitng ngudi bénh nay. Tai Viét Nam, chi khi nguoi bénh
¢6 nhu cau ghép than, nghia 13 nguoi bénh dong y ghép khi c6 chi
dinh ghép cuia bac sy thi khi d6 ho s& dugc danh gia chuyén siu vé
céc ddc diém bénh than, ciing nhu danh gia mét cach téng quat vé
tinh trang strc khoe dé sin sang dwa vao danh sach chd ghép qubc
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gia. Dy cling 1a ly do tai sao v6i 3.220 ngudi bénh dang chay thén
tai Ha Noi, nhung s6 lwong ngudi bénh da lam cdc xét nghiém
chuyén sau nhu CT, MRI, ndi soi da day, truc trang kha thap.

86 lwong nguwoi bénh cé chi dinh ghép thin trong so ngwoi
bénh dang chay TNT sau khi sang loc

Dua trén cac dic diém vé tudi, 1am sang, cling nhu cén lam
sang, cong tac sang loc nhom nguoi bénh chay TNT dé lua chon
ngudi bénh c6 chi dinh ghép than 1a vo ciing quan trong. Rét it cac
nghién ciru thng ké vé s6 luong nguoi bénh ¢ chi dinh ghép ciing
nhur ¢6 nhu cau dugc ghép tai cac co s chay TNT.

BV PK Héng N goc

BV Giao thong vén téi
BV DK Xarh Pén
BV Quiny 105
BV Nai it
BVE
BV DK Ding Pa
BV DK Hoc Nhai
BV Bic Thing Long
BY Buu dién

BV 198
BV BK Ditc Giang

BV Quiny

BV DK Ha Déng

BV Thanh Nhan

BCachi dinh BKhéng co chi dinh ghép

BV PK Nong nhiép
BV Thén Ha Nai
BV Bach Mai

0 100 200 300 400 500
® $& hrgng ngudi bénh cb chi dinh ghép
$8 hrgng ngudi bénh dang chay TNT

Hinh 3. S6 rgng nguwdi bénh c6 chi dinh ghép than.

Nhin vao hinh 3 ta thdy, trong nghién ctru nay, voi tong s6
3.220 ngudi bénh dang chay TNT, s lugng ngudi bénh dugc sang
loc ¢6 chi dinh ghép 1a 2.383 (chiém ty 1¢ 74%). Trong d6 lwong
ngudi bénh c6 chi dinh ghép than dang diéu trj tai Bénh vién Bach
Mai va Bénh vién Than Ha N¢i 1 cao nhat véi sb luong nguoi bénh
1an luot 1a 367 va 326. Co s6 cua su sang loc nay dya trén sy loai
trir cac yéu td thude chong chi dinh ghép than nhu ngudi bénh co
tién st phau thuat ung thu, ¢6 bénh ly tim mach phire tap, cac yéu
t6 vé tién sir bénh va tudi trén 65. Tuy nhién, véi céc dir liéu hién
co thi viéc sang loc mot cach twong d6i d6i khi 1a kha kho khan.
Py ciing 14 nhimg thach thirc cho nguoi bénh chay TNT mubn
tiép can dén ghép than ciing nhu viéc quan 1y ngudi bénh chay
TNT trong qua trinh ch ghép. Viée cap nhét cac chi s6 strc khoe
14 vo cung quan trong dé danh gia ngudi bénh cé du tiéu chuan
ghép hay khong. Nghién clru ndy chi dimg & budc danh gida mot
cach so bg nhling nguoi bénh dang chay TNT tai TP Ha Noi, dua
ra duoc s6 luong ngudi ¢o chi dinh ghép va cé nhimg ké hoach can
thiép ddi v6i nhom nguoi bénh nay trong tiép can chd ghép than.

Qua nghién ctru dac diém cua nguoi bénh chay TNT tai 26
bénh vién trén dia ban Ha Noi cho théy, 74% nguoi bénh dang
chay TNT tai TP Ha Noi (twong duong véi gan 2.400 ngudi) co chi
dinh ghép thén; tuéi trung binh clia nguoi bénh co6 chi dinh ghép
than la gan 49 tudi, trong d6 nam (55%) nhiéu hon nir (45%), thoi
gian chay than dudi 5 nam chiém ty 1& cao nhat (43%), 25% nguoi
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bénh co chi dinh ghép than c6 HCV duong tinh; suy than man do
viém cau than man va ting huyet ap, tiéu duong 13 2 nhém nguyén
nhan chinh chiém dén 94% sd nguoi bénh dang chay than ¢6 chi
dinh ghép.

LO1 CAM ON

Nghién ctru duoc thyc hién trong khuon kho dé tai “Nghién
ctru xdy dung va dp dung quy trinh didu phdi ghép tang tai Viét
Nam” (m s6 KC.10.38/16-20). Céc tac gia xin chan thanh cam on
B6 Khoa hoc va Cong nghé da cap kinh phi dé thuc hién nghién
clru nay.
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Khao sat kha nang khang ung thw in vitro
cua doxorubicin bao trong hat nano oxy hoa khiwr nhay pH

Nguyén Thi Hoang', Trinh Nhu Thiy?, Vong Binh Long?*
“'Khoa Sinh hoc - Cong nghé sinh hoc, Truong Pai hoc Khoa hoc Tu nhién,

Bai hoc Quéc gia TP H6 Chi Minh
’Khoa Ky thudt Y sinh, Truong Pai hoc Quoc te, Pai hoc Quoc gia TP Ho Chi Minh

Ngay nhédn bai 8/3/2021; ngay chuyén phan bién 10/3/2021; ngay nhan phan bién 12/4/2021; ngay chép nhén ding 19/4/2021

Tém tit:

Doxorubicin (DOX) dwoc biét dén 1a mot tac nhan hoéa tri liéu nhiéu loai ung thw. Tuy nhién, DOX bi han ché trong
cac irng dung 1am sang do tac dung phu nghiém trong giy ra béi viée phan bd khong dic hiéu din dén hiéu qua didu
tri thap. Trong nghién ciru nay, hat nano oxy héa khir nhay pH axit chira DOX dwoc nghién ciru nhim tao thanh
hat nano bao thudc ¢6 kich thwéc khoing 40-60 nm lam ting ndng dd thude tich lity & vi tri khoi u khi dap wng véi
méi trwomg pH thip. Cac diic tinh t6i wu ciia hat nano dwoc khio sat bang cac phan tich vé kha ning khang oxy
héa, nhay véi pH, kha ning giii phéng thude trong méi truomg pH thap va thir nghiém ddc tinh trén té bao ung thur,
quan sat kha niing trc ché sy di ciin ciia thude bao nano. Két qua cho thay, sw két hop DOX v6i hat nano oxy héa khir
nhay pH nay khéng nhirng 1am ting kha ning khang ung thw trén dong té bao ung thw dai truc trang (C-26), ung
thu vii (MCF-7) ma con lam giam ddc tinh trén té bao ndi mé (BAEC), irc ché s di chuyén ciia té bao C-26 in vitro.
Tir nhirng két qua trong nghién ciru nay cho thay tiém ning img dung ciia hat nano oxy héa khir nhay pH trong viéc
cai thién hiéu qua diéu tri ung thuw.

Tir khéa: doxorubicin, hé thong phan phdi thudc, oxy hoa, stress, ung thw, y hoc nano.

Chi s6 phén loai: 3.4

Gidi thiéu kha pho bién, st dung thudc dé tiéu diét cac t& bao phat
trién va tang sinh nhanh chéng, 1a ddc tinh quan trong ciia
té bao ung thu [5, 6]. Doxorubicin (DOX) 1a thudc hoa tri
liéu cua nhiéu loai ung thu, dugc chuyén hoéa tir xa khuan
Streptomyces peucetius [7]. DOX khang té bao ung thu
béng cach xam nhap vao DNA té bao, ngan chan hoat dong

Ung thu 12 mot nhém bénh do cac té bao phat trién bat
binh thuong, mat kiém soat, co kha nang xam l4n va 1am hai
cac md khoe manh, ching c¢6 thé di chuyén dén mot s6 co
quan quan trong nhu gan, nao, phéi, tim, khién bénh nhan
suy da co quan va tu vong [1, 2]. Nguyén nhan gy ung thu
6 thé do sy bién dbi cac yéu t6 di truyén hodc bi tac dong
bdi cac tac nhan bén ngoai nhu birc xa tia cyre tim va ion hoa
(tac nhan vat 1¥), khoi thudc 14, chat gay 6 nhiém thuc pham,
6 nhiém moi trudng (tac nhan hoa hoc), nhiém tring tir mot

enzyme sao chép topoisomerase II hodc hinh thanh cac gbc
tir do ROS dé tiéu diét t& bao ung thu [8]. DOX tan trong
nudc nén sau khi tiém tinh mach, cac phan tu thudc khuéch
tan va phan phdi tu do khip co thé, dan dén tac dung phu

sb loai virus, ky sinh tring (tic nhan sinh hoc) [3]. Ngoai ~ kKhong mong muon va han ché dat li€u lugng thich hop can

ra, mirc 6 ROS (gdc oxy hoa khir manh, reactive oxygen thiét dé tre ché t€ bao ung thur.

species) trong mé cling dugc xem 1a déu higu bénh Iy ung Cong nghé nano 1a mét linh vuc khoa hoc méi dang phat
thu. Trong té bao ung thu, RQS duoc chimg minh hi¢n dién 141 nhanh chéng trong thé ky XXI va dugc tmg dung rong
v6i nong do cao hon so véi té bao thuong. Chung dong vai
trd nhu phén tir tin hiéu, gop phan thuc ddy cac té bao ung
thu tang sinh mat kiém soat, tang sinh mach, xam lan, di can
va trén thoat chuong trinh ty chét cua té bao (apoptosis).
Do d6, ROS tré thanh muc tiéu tiém ning cho céc liéu phap
diéu tri ung thu [4].

rdi trong nhiéu linh vic nhu céng nghiép, néng nghiép, y
hoc, my phém...[9, 10]. Cac vat li€u c6 kich thudce tir 10-
100 nm nhu hat nano tuong thich sinh hoc, nano robot cho
thdy hiéu qua rat cao trong viéc chan doan, phan phdi thuc
tring dich... [11, 12]. Mot trong nhiing Gng dung dugc
nghién ctru nhiéu nhat vé cong nghé nano 1a thiét ké cac vat
Hoa tri 1a mot hinh thirc diéu tri ung thu truyén théng  liéu co kich thudc nano lam hé thong phan phdi thudc dén
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Abstract:

Doxorubicin (DOX) is known as a chemotherapeutic
agent for treating a variety of cancers. However, due to
non-specific distribution, DOX causes severe side effects,
leading to the limitation of its clinical application. In
this study, pH-sensitive redox nanoparticles containing
DOX were studied to form drug-coated nanoparticles
with the size of about 40-60 nm that increases the
concentration of drugs accumulated at the tumor site in
response to low pH conditions. The optimal properties
of the nanoparticles were investigated by analysing the
antioxidant activity, sensitivity to pH, drug delivery in a
low pH environment, and toxicity on cancer cells, thereby
observing the possibility of inhibiting the migration of
cancer cells. Results showed that the combination of
DOX and the pH-sensitive redox nanoparticles not only
increases anticancer in colorectal cancer (C-26), breast
cancer (MCF-7) but also reduces bovine aorta endothelial
cells (BAEC) and inhibits C-26 cell migration in vitro.
The paper results reveal the application potential of
the pH-sensitive redox nanoparticles in improving the
effectiveness of cancer treatment.

Keywords: cancer, doxorubicin, drug delivery system,
nanomedicine, oxidizing, stress.

Classification number: 3.4

TAP CHI

HOA HOC |/,
ONG NGHE I} Nam 63(5) 5.2021

Khoa hoc Y - Duoc n——

vi tri muc tiéu, gitp tiéu diét t& bao ung thu ma khong anh
huéng dén té bao thuong. Hé thdng thudc nano cai thién
thoi gian hip thu thude, gitip cac thudc tan trong nude giai
phong thudc cham hon, gilt ham lugng thudc 6n dinh trong
khoang thoi gian téi da va t6i thidu mong mudn. Mot s dang
hat nano thudng dugc tng dung lam hé thong phan phdi
thu6c nhu nano polymer, liposome, dendrimer, nanoshell. ..
[13], trong d6 nano polymer 1a mot trong nhimg hé thdng
phéan phdi thude tiém niang nhat boi kha nang phan huy va
tuong hop sinh hoc [14, 15]. Trong nghién ctru nay, hat nano
oxy hoéa khtr (redox nanoparticle - RNP) 1a mot loai nano
polymer dugc tao tir khdi polymer ludng tinh poly(ethylene
glycol)-b-poly(4-(2,2,6,6-tetramethylpiperidine-1-oxyl)
aminomethylstyrene (PEG-b-PMNT) bang phuong phap
tham tich loai dung méi. Khdi polymer dong tring hop
nay sau khi hoa tan trong nudc sé xay ra hién tuong tai sip
xép céu truc giita cac phan doan ua nudc va ky nuée thanh
nhimng khdi cau micell trong nudc. Trong khdi cau ndy, cac
phan doan ky nudc s€ tap trung tao thanh 161 dugc bao boc
bdi vo hinh thanh tur nhitng phan doan ua nudc [16] nhu
dugc mo ta ¢ hinh 1. Hat nano nay gém mach va nuéc PEG
va mach ky nuéc PMNT cé chtra gbe nitroxide TEMPO c6
kha niang khang oxy hoa [17]. Bén canh d6, hat nano thé
hién tinh nhay véi pH axit vi gdc nitroxide TEMPO lién
Kkét trong mach PMNT voi lién két amine, 1a mot lién két
dé dang bi proton hoa trong diéu kién axit [17], din dén
su khong kém bén cta hat nano RNP-N ¢ pH thip nhu &
moi truong vi khéi u. Lop phi PEG lam cho hat nano trg
nén wa nudc va trung tinh hon, cho phép ching dé dang
vuot qua hé thong mién dich, ting thoi gian ban huy va luu
thong trong mau [18]. Ngoai ra, nhim muc ti€u thu dong 1a
qué trinh céc hat nano thoat ra khoi vong tuin hoan qua hé
mach bi ro ri dén ving khéi u [19], day 1a hién twong hiéu
(g ting tinh thdm va tinh luu (Enhanced Permeability and
Retention effect) [20]. Khai thac cac dic diém sinh hoc dic
trung ctia moi truong khdi u nhu ¢6 do pH axit so véi pH
mau, néng dd ROS cao, kha nang thAm va luu gili cac vét
liéu kich thuéc nhd hon 1.000 nm, hat nano oxy hoa khu
nhay pH mang thuéc DOX dén muc tiéu khdi u nhim ting
hiéu qua duoc chit va giam tac dung phyu. Muc tiéu cua
nghién clru nay la khao sat hoat tinh khang oxy ho4 cua hat
nano nhay pH (RNP-N) va hoat tinh khang ung thu sau khi
mang thubc DOX trén mé hinh té bao in vitro. Hat nano
oxy hoa khur khong nhay vé6i pH (RNP-O) [21] va hat nano
khong c6 kha nang khang oxy hoa (nRNP) [17] 1a nhiing hat
nano dugc st dung thuc hién cac khao sat dbi chung dung
trong nghién ctu nay.
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Hinh 1. Céu triac mach polymer téng hop nano ding trong nghién
ctru nay. (A) Mach polymer PEG-b-PMNT va hat nano nhay pH bao
thubc doxorubicin (DOX@RNP-N). (B) Mach polymer PEG-b-PCMS
khéng chira gbc khang oxy hoa Tempo. (C) Mach polymer PEG-b-PMOT
chtra gbc khang oxy hoa Tempo tao lién két ether khong nhay pH.

Vat liéu va phuong phap
Héa chit

Céc bao gdébm poly(ethylene glycol)-
b-poly[4-(2,2,6,6-tetramethylpiperidine-1-oxyl)
aminomethylstyrene] PEG-b-PMNT, mach polymer PEG-
b-PCMS, mach polymer poly(ethylene glycol)-b-poly[4-

(2,2,6,6-tetramethylpiperidine-1-oxyl)oxymethylstyrene]

polymer

PEG-b-PMOT dugc tong hop bang phuong phap polymer
hoa ty do theo nghién ctu trude day [17, 21]. Trudce tién,
mach PEG-b-PCMS dugc tong hop bing phuong phap
polymer hoa tao gdc tu do ding PEG va chloromethyl styrene
v6i chat xuc tac azobisisobutyronitrile. Sau do, gdc nitrixide
ctia amino-tempo hodc hydroxyl-tempo dugc gan vao mach
PEG-b-PCMS tao lién hét amine hodc eter. Cac hoa chét
bao gdm doxorubicin (DOX), dimethylformamide (DMF),
4-amino-2,2,6,6-tetramethylpiperidine-1-oxyl (amino-
tempo) dugc mua tur Cong ty Wako, Nhat Ban. Moi truong
nudi t& bao Dulbecco’s Modified Eagle Medium (DMEM)
mua tir Cong ty Gibco, My duoc pha véi 5% huyét thanh
nhau thai bo (fetal bovine serum (FBS) va 1% khang sinh
penicillin, streptomycin, neomycin tur Cong ty Sigma, M¥,
dugc khir tring bang mang loc 0,22 pm. Cac hoa chat
khac nhu 2,2-diphenyl-1-(2,4,6 trinitrophenyl) hydrazyl
(DPPH), 3-(4,5-Dimethyl-2-thiazolyl)-2,5-diphenyl-2H-
tetrazolium bromide (MTT) dugc mua tu Sigma, My. Cac
dung dich dém phosphate dugc pha voi NaCl (137 mM),
KCI (2,7 mM), Na,HPO, (10 mM) va KH,PO, (1,8 mM),
sau d6 pH duoc chinh bang NaOH (1 M) hodc HCI (1 M).
Nudc cat 2 1an duge sir dung trong sudt qua trinh thi nghiém.
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Té bao

Té bao ndi mod dong mach bo (BAEC), té bao ung thu dai
truc trang chudt (C-26) va té bao ung thu va ¢ ngudi (MCE-7)
duoc mua tir RIKEN BioResource Research Center, Nhat Ban.

Quy trinh tao hat nano va hat nano bao thuébc

Tao hat nano: hat nano RNP-N tao ra tir mach polymer
PEG-b-PMNT bang phuong phap tham tich loai dung
mdi. Pau tién, hoa tan 15 mg PEG-b-PMNT trong 1 ml N,
N-dimethylformamide (DMF), khudy tir 15 phut dé hoa tan
hoan toan, sau &6 chuyén hdn hop dung dich vao mang thim
tich (MWCO = 3,5 kDa tir Cong ty Spectrum Laboratories)
tién hanh thdm tich trong 24 gid véi 2 lit nudc cat, thay
nude 4 1an. Hat nano d6i chimg 1a RNP-O (tir mach PEG-b-
PMOT) va nRNP (tir mach PEG-h-PCMS) thuc hién tuong
tu nhu trén.

Tao hat nano bao thudc: hoa tan hdn hop thubec DOX va
mach polymer véi ty 1¢ 1:20 trong dung dich DMF, khudy tir
15 phut dé hoa tan hoan toan. Sau d6, chuyén hon hop dung
dich nay vao mang tham tich kich thuéc MWCO = 3,5 kDa,
tham tich trong 24 gio va khoang 4 gio s& thay nudc 1 1an.

Phwong phdp bit géc tw do DPPH

Khdo sat khd nang khdang oxy hoa cua hat nano: dung
dich DPPH 40 pg/ml: hoa tan 4 mg trong 100 ml dung dich
methanol (chu y tranh sang). Pha cdc mau thir (RNP-N,
RNP-O, nRNP, Tempol) v6i dung dich dém photphat pH
7,4 thanh cac n6ng d6 khac nhau (0, 20, 50, 80, 100 ug/ml).
Tron 1 ml mau thir véi 1,5 ml dung dich DPPH (ty 1& 2:3) va
dé phan g xay ra 30 phut trong tdi. Po gia tri OD & budc
song 517 nm bang may quang pho ké UV-Vis.

Khdo sdt sw anh hwéng ciia pH dén kha nang khdng oxy
héa: cach tién hanh tuong tu nhu thi nghiém khao sat kha
ndng khang oxy hoa cuia hat nano nhung thir nghiém véi 3
mau thir (RNP-N, RNP-O, nRNP) trong hai dung dich dém
phosphate c6 pH 7,4 va dém phosphate c6 pH 5,5.

Phwong phdp tan xq dnh sing dong

Do kich thudc hat: kich thude hat nano va d§ phan bd
hat (PdI) duoc xac dinh bang thiét bi do kich thudc hat
Zetasizer Nano ZS (Malvern, Anh) ¢ 25°C, vdi goc tan xa
1a 173°. Mau duoc pha lodng v6i nude cat hodc dung dich
dém phosphate c6 pH 7,4 trude khi do.

Khao sat d¢ nhay véi pH axit: pha loang mau thir
(RNP-N, RNP-0) vo6i dung dich dém phosphate (PBS 7,4,
PBS 5,5, PBS 2,0) theo ty 1& 1:2. Tién hanh x4c dinh toc do
dém cua hdn hop nano voi PBS 7,4. C6 dinh vi tri anh sang
phat ra va quan sat su thay d6i tc d6 dém cta cac hdn hop
con lai sau 10 phut ¢ cac pH khac nhau.
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Khao sat sw giai phong DOX

Cho 3 ml dung dich miu thir gdm DOX va DOX@
RNP-N vao mang tham tich kich thuéc MWCO 3,5 kDa.
Tiép d6, cho mang thim tich vao 400 ml dung dich dém
phosphate (PBS 7,4, PBS 5,5). Xac dinh mat d§ quang cua
100 pl dich mau ¢ budc song 490 nm bang thiét bi do mat
d6 quang 96 giéng PerkinElmer tai cac thoi diém 0 phut, 30
phut, 1 gio, 3 gio, 6 gio, 8 gid, 20 gio va 24 gio.

Khio sdt djc tinh té bao bang phwong phip MTT

Cho 180 pl dich té bao (C-26, MCF-7, BAEC) vao dia
96 giéng voi mat do khoang 10* té bao/giéng, u & didu kién
37°C, 5% CO, trong 24 gio. Thém’ZO ul méu thr DOX,
DOX@RNP-N, RNP-N vao moi giéng v6i nong do DOX
lan luot 1a 0,03125; 0,0625; 0,125; 0,25; 0,5; 1 (ug/ml), 4
¢ 37°C, 5% CO, trong 48 gi0. Loai bo dich mdi truong va
thém 50 pl dung dich MTT (0,5 mg/ml PBS), 1 ti€p trong 4
gid. Loai bd MTT va thém 100 ul dung dich DMSO, 1 tiép
trong 10 phiit va huyén phi dé hoa tan hoan toan formanzan.
Tién hanh do mét d¢ quang & budc séng 540 nm biang may
doc dia 96 giéng (PerkinElmer).

Hiéu qua khang ung thu cia DOX két hop véi nano
dugc xac dinh bang phan tram song sot cua te bao theo cong
thure sau:

ODyn3y — ODpjank

VODmSu ddi chimg — ODbJank

% t€ bao sdng sét = x 100%

Trong d6: OD_; la chi s6 mat do quang cua té bao xtr 1y v6i
hat nano va DOX; OD,  la chi s6 mat d§ quang cua mau
dung dich moéi truong khong ¢ t€ bao; OD , .. chimg la chi

s6 mat do quang clia mau té bao xur 1y voi PBS.
Phwong phdp tao irc ché té bao di cin

Cho 500 pl dich té bao C-26 vao dia 24 giéng véi mat
do khoang 10° té bao/giéng va i & diéu kién 37°C, 5% CO,
trong 48 gio. Hat bé mdi truong, tao vét rach bang dau tip
200 pl. Rira bo té bao troi bang 200 ul dung dich PBS. Bo
sung 450 ul moi truong DMEM c6 5% FBS, 1% khang sinh
va 50 pl mau thir (DOX, DOX@RNP-N, RNP-N) vao mdi
giéng, lic nhe. Cac mau thu nghiém khao sat voi néng do
DOX 14 0,5 pg/ml. Quan sat va do khoang cach vét rach &
thoi diém 24 gio.

Kha ning trc ché té bao di chuyén ciia nano bao thude
DOX dugc tinh theo cong thire sau:

P Khoang cach di chuyén & 24 gior
Y t€bio di chuyén (%) = Khodng cach té bao & 0 gio x 100

% tkc ché t& bao di chuyén (%) = 100% — % té bao di chuyén
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Xir ly thong ké

Tat ca sb liéu duoc xur Iy bang phan mém Microsoft
Office Excel 2016 dudi dang trung binh +SD. Su dung
Student’s ¢-test @& danh gia sy khac biét thong ké gitra cac
két qua, véi do lap lai 3 1an. Su khéc biét gitra hai nhém co
y nghia khi *p<0,05 hodc **p<0,01.

Két qua va thio luan
Phan tich cdc ddc tinh hat nano

Mau dung dich nano thu tir qué trinh tham tich loai
dung méi duoc tién hanh phan tich cac dic tinh gom kha
nang khang oxy hoa bang phuong phap bt gbc tw do DPPH
va kha niang nhay voi pH axit bang phuong phap tan xa
anh sang dong DLS. Hinh 2A va hinh 2B cho thdy hat
nano RNP-N va RNP-O c6 kha nang khang oxy hoda so voi
Tempo - chit dugc chimg minh 1d mot trong nhimng chat
c6 khd nang khang oxy hoa manh va hat nRNP khong c6
kha nang khang oxy hoa. Tai ndng d6 100 pg/ml, hoat tinh
khang oxy hoa cua RNP-N dat dugc khoang 30%, RNP-O
40% va Tempo 50%. Mach polymer PEG-H6-PMNT c6 chira
nhom nitroxide c¢6 kha ning bt gdc tu do nhung chung bi
gAp cudn lai dé hinh thanh 15i hat nano nén kha ning bét gbc
tir do ciia nhém nano thép hon so véi Tempo.

Kha nang nhay véi pH axit ciia hat nano duogc thé hién
0 hinh 2C. Khi vi tri anh sang laser dugc ¢ dinh & mot vi
tri nhat dinh, cuong do tan xa cta hat nano ty 1¢ thuan véi
s6 luong hat hip thu. O céc diéu kién pH giam dan tir trung
tinh dén axit (pH 7,4 dén pH 2.,0), cuong d6 tan xa cua hat
nano RNP-N lién tuc giam tir 100 xudng 30%, trong khi d6
dai lwong nay hau nhu khong dbi dbi véi hat nano RNP-O.
Nhanh ky nuéc PMNT cua mach polymer PEG-6-PMNT
¢6 chira nhém amino dé dang bi proton hoa & diéu kién axit,
trong khi d¢6 nhanh PMOT chira gbc eter 6n dinh & diéu
kién axit. Do d6, chung t6 hat nano RNP-N nhay trong moi
trudng axit, dan dén ciu truc long 1€o, su tach roi cua cac
mach polymer va khong gir lai cau trac nano.

Tién hanh danh gia kha ning khang oxy héa cua hat
nano trong 2 diéu kién moi trudng trung tinh (pH 7,4) va
moi truong axit (pH 5,5) bang phuong phap bét gdc ty do
DPPH cho thdy: trong diéu kién trung tinh (pH 7,4), hoat
tinh khang oxy hoa cta hat nano nhay véi pH axit RNP-N
va hat nano khong nhay RNP-O khong c6 nhiéu su khac
biét, cu thé RNP-N dat 27,85% va RNP-O dat 30,04%. Tuy
nhién, trong diéu kién pH 5,5 hoat tinh khang oxy hoa cta
RNP-N dat 60,45%, cao gap 1,5 1an so v6i RNP-O chi dat
46,86% (hinh 2D). Diéu nay chung minh cAu tric hat nano
RNP-N kém bén trong méi truong axit so voi hat nano
RNP-O, biéu 16 cac nhoém Tempo trong mach polymer lam
tang hoat tinh khang oxy hoa cia hat nano.
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Hinh 2. DPic tinh khang oxy hoa va nhay pH ciia hat nano RNP-N. (A,
B) Kha nang khang oxy hoa cta hat nano: RNP-N (mau cam), RNP-O
(mau xam) thé hién kha niang khéng oxy héa so v6i Tempo (méau xanh
duong) khang oxy hoéa manh va nRNP (mau vang) khong c6 kha ning
khang oxy hoa. (C) Kha nang nhay véi pH axit cta hat nano: cuong do
tan xa 4nh sang ciia hat nano RNP-N giam dén theo chidu giam déan cua
gia tri pH dung dich dém PBS 7,4 (mau xanh duong), PBS 5,5 (mau cam)
va PBS 2,0 (mau xam), trong khi cuong do tan xa cua RNP-O khong thay
ddi & ca 3 gia tri pH. (D) Sy anh huong cua pH dén kha ning khang oxy
hoa ciia hat nano: phin trim bét gbc tw do DPPH ctia RNP-N (nhay voi pH
axit) va RNP-O (khong nhay voi pH axit) khong c6 su khac biét ¢ gia tri
PBS 7,4 (xanh duong) nhung chénh 1éch nhiéu & dung dich PBS 5,5 (mau
cam) v6i *p<0,05, N.S: khong co su khac biét théng ké.

Phdn tich cdc ddc tinh cia hat nano bao thuéc

Quan sat mau dung dich nano bao thudc sau thim tich
(DOX@RNP-N) ¢6 mau do nhat so véi mau hoi vang cua
mau dung dich nano RNP-N (hinh 3A), tirc DOX da dugc
bao trong 161 hat nano. Mat khac, hat nano bao thube xuat
hién dinh hép thu tai budc song 490 nm, 1a budc song hép
thu cuc dai cua thudc DOX, trong khi d6 hat nano RNP-N
khong hap thu tai budc song nay (hinh 3B). Didu niy ching
t6 cac hat nano khong anh huéng dén do hip thu cia DOX
va DOX c6 chtra trong 161 hat nano. Khi quan sat kich thuéc
thi hat nano bao thudc (DOX@RNP-N) c6 kich thugc ting
so vdi kich thudc cua hat nano (RNP-N) (hinh 3C va D). Cu
thé, kich thudc cua RNP-N 1a 42,9+7.2 nm thi sau khi bao
thudc kich thudc hat dat 52,3+10,4 nm (DOX@RNP-N).
Vi khoang kich thudce nay, cac hat nano s€ thuén 19i mang
thuéc DOX thu dong dén vi tri khdi u nho higu tng ting tinh
thim va tinh luu [22].

bé xac dinh chiph Xac néng do thude duge bao, tién
hanh dinh luong bang phuong phdp khao sat kha nang
bao thuoc (Drug Loading Capacity) va hi¢u suat bao thudc
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(Enficiency Encapsulation) cua hat nano. Dya vao gia tri
OD cua DOX@RNP-Nva dd thi duong chuén, xac dinh hat
nano RNP-N bao thanh cong 30,18% thuéc DOX véi kha
ning bao thudc 1a 1,51%.

o
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Hinh 3. Dic tinh ciia hat nano bao thuéc (DOX@RNP-N). (A) Dung
dich nano RNP-N va DOX@RNP-N, mau séc cua hat nano trude va sau
khi bao thudc c6 sy khéc biét rd rét. (B) Phd hap thy UV-Vis ciia hat nano.
DOX@RNP-N (mau cam) xuét hién dinh hip thu ¢ budc séng 490 nm, 1a
bude song hap thu cuc dai cia DOX (mau do), trong khi d6 RNP-N (mau
xanh duong) hau nhu khong hip thu & budce song nay. (C va D) Su thay
d6i kich thudc trude va sau khi bao thudc bang phuong phép tin xa anh
sang dong (DLS).

Sw gidai phong DOX cuia hat nano

Su giai phong DOX cua hat nano bao thudc (DOX@
RNP-N) duoc khao sat & diéu kién 37°C véi hai gia tri pH
khéc nhau, pH 7,4 (tugng trung cho mdi trudng mau va sinh
Iy binh thuong) va pH 5,5 (tugng trung moi truong vi mo
khéi u) (hinh 4). O diéu kién pH 7,4, lugng thude giai phong
ra khoi hat nano RNP-N kha thap, cu thé sau 24 gio khao sat
chi ¢6 khoang 19% luong thuéc DOX dugc gidi phong (hinh
4). Con & gia tri pH 5,5, lugng thudc DOX giai phong nhanh
hon do RNP-N phan ri trong diéu kién axit, voi khoang 18
va 40% luong thude 1an lugt duge giai phong sau 6 gio va
24 gid khao sat. Vi wu diém kich thuéce nho khoang 40-60
nm, DOX@RNP-N c6 thé di chuyén dén céc vi tri ving mo
khdi u thong qua hidu tmg tang tinh thim va tinh luu. Mit
khac, khi so sanh sy gidi phong cua hai dung dich DOX va
DOX@RNP-N (hinh 4) da cho thay kha ning thuéc DOX
giai phong ra ngoai dugc kiém soat khi bao trong hat nano
oxy hoa khir nhay pH. Diéu nay chimg té hat nano RNP-N
da kéo dai thoi gian luu théng trong méau cua thube DOX,
phu hop tng dung trong diéu tri ung thu. Do d6, v6i nhirng
dic tinh t&i wu nay cta hat nano RNP-N va DOX@RNP-N,
chung dugc lya chon dé thyc hién khao sat tiép 0 nhiing thi
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nghiém xac dinh hoat tinh khang ung thu nhu doc tinh trén
t€ bao va trc ché su di cédn cua té bao.
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Hinh 4. Sy giai phong DOX ¢ nhirng diéu ki¢n pH khac nhau. So sinh
su giai phong thube ciia DOX va DOX@RNP-N ¢ diéu kién pH 7,4 (mébi
truong sinh 1y binh thudng) va pH 5,5 (mdi truong vi md khéi u). Hat
nano RNP-N c6 kha ning kiém soat lugng DOX giai phong ra ngoai moi
trudng. Cac s6 lidu dugc trinh bay duéi dang trung binh £SD va *p<0,05,
**p<0,01.

RNP-N tang cwong khd nang khdang ung thuw cia DOX

Hi¢éu qua khang ung thu in vitro cia DOX, DOX@
RNP-N, RNP-N trén dong té bao ung thu dai truyc trang
C-26 va ung thu vii MCF-7 dugc thuc hién biang phuong
phép doc tinh trén té bio MTT. Hat nano RNP-N khong gay
doc tinh trén té bao ung thu va diéu nay ciing da duoc ching
minh trong mot s6 nghién ciru trude dé [23]. RNP-N cai
thién hiéu qua khang ung thu ciia DOX trén ca dong té bao
ung thu dai truc trang C-26 va ung thu via MCF-7 v6i ndng
d6 thudc cang cao thi sd luong té bao ung thu séng sot cang
thép (hinh 5A va B). O nong d6 khao sat cao nhat 1 pg/ml,
sau 48 gio chi con 20% té bao C-26 con séng khi diéu tri boi
DOX@RNP-N, trong khi d6 40% té bao C-26 con song khi
thtr nghiém boi DOX. Tinh trang tuong tu cling xay ra vo6i
diéu tri ¢ té bao MCF-7 (hinh 5B). Két qua cho thdy RNP-N
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tang hiéu qua didu tri cua thuéc DOX trong su trc ché phat
trién cuia cac dong té bao ung thu.

Ngoai ra, tic dong cia DOX@RNP-N dén su séng sot
clia té bao thudng BAEC ciing dugc dénh gid. Két qua cho
thiy RNP-N lam giam doc tinh cua DOX trén dong té bao
ndi mo binh thuong BAEC (hinh 5C). Sau 48 gi¢ khéao sat co
40% té bao sdng sot khi diéu tri boi DOX 0,25 pg/ml, trong
khi ¢6 khoang 62% té bao sdng sot khi diéu tri bang DOX@
RNP-N cung néng do DOX. Hat nano RNP-N c6 kha ning
khang oxy hoa, chiing bat ROS dugc tao ra boi thude DOX
trén té bao thuong, 1am can bang ty 1 chat khang oxy hoa
va gbc oxy héa manh ROS trong co thé, giam ddc tinh do
DNA khong bi ton thuong bai stress oxy hoa [19]. Hat nano
RNP-N c¢6 tiém ning tng dung trong viéc ting hiéu qua
khang ung thu va lam giam tac dung phu cua thude hoa tri
1én mo té bao khoe manh.

Kha nang e ché sw di chuyén ciia té bao ung thw dai
truc trang C-26

Khao sat kha nang rc ché sy di chuyén té bao bang thudc
hoa tri DOX, DOX@RNP-N va hat nano RNP-N. DOX@
RNP-N cho thay c6 sy trc ché di chuyén cua té bao ung thu
dai truc trang C-26 cao hon so véi DOX & cung nong do
khao sat 1a 0,5 pg/ml (hinh 6). Sau 24 gio thtr nghiém trén
dong té bao ung thu dai tryc traing, DOX@RNP-N tic ché
su di chuyén ciia khoang 66% té bao, trong khi DOX trc ché
khoang 49% té bao. Diéu nay c6 thé 1a do ban chit RNP-N
cling c6 kha ning e ché sy di chuyén té bao va trong cting
mot thoi gian khao sat, RNP-N trc ché khoang 45% té bao.
Do d6, su két hop DOX véi hat nano oxy hoa RNP-N tic ché
sw di chuyén t€ bao higu qua hon so v6i DOX tu do. Két qua
nay cho thiy tiém nang cua DOX@RNP-N trong trc ché kha
nang di can cua cdc té bao ung thu trong co the Céc nghién
ctru tiép theo can khao st cac diéu kién vé nong do va thoi
gian phu hop dé tim duoc cong thirc tdi uu trong e ché kha
ning di chuyén ciia té bao ung thu bang két hop hat nano va
thudc khang ung thu.
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Hinh 5. Pjc tinh ciia DOX@RNP-N in vitro thir nghiém trén té bao ung thu va té bao thuwong dugc xac dinh bﬁng phuong phap MTT sau 48
gio. (A) Dong té bao ung thu dai tryc trang C-26; (B) Dong té bao ung thu vt MCF-7; (C) Dong té bao ndi md thuong BAEC. S liéu dugc trinh bay
dudi dang trung binh £SD (n=3), v6i mau ddi chimg 1a miu té bao va méi truong ma khong ¢é thude didu tri. *p<0,05 so vi DOX.
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Hinh 6. Kha ning trc ché di chuyén té bao ung thwr dai truc trang C-26
ciia DOX@RNP-N so véi DOX. % irc ché sy di chuyén t& bao duoc tinh
béng céch so sanh v6i mau té bao khong diéu tri thude. S6 liéu duge thé
hién dudi dang trung binh +SE va *p<0,05.

Két luan

Trong nghién ctru nay, DOX@RNP-N duoc tong hop
voi kich thude khoang 40-60 nm cé kha nang nhay pH va
kha nang khang oxy hod. Hoat tinh khang oxy hoa va giai
phong thude DOX cua hat nano RNP-N ting 1én & pH thip
mé phong méi truong vi khéi u. Hoat tinh khang cac té bao
ung thu cia DOX@RNP-N cao hon va it doc tinh trén té
bao thuong so véi DOX. Tuy nhién, & nhitng ndéng d6 cao
DOX@RNP-N van giy doc trén té bao thuong véi ty 1&
song s6t thap hon 80% (hinh 5C), do vy can tbi wu hoa
dic tinh cua hat nano nham tang tinh bén khi di vao té bao
thuong dé giam thiéu tac dung phu cua thube. Mit khac,
DOX@RNP-N ciing c6 kha ning trc ché sy di chuyén cta
cac té bao ung thu in vitro t6t hon so véi DOX. Nhitng két
qua trong nghién ctru ndy cho thiy tiém ning cia DOX@
RNP-N trong diéu tri ung thu va la tién d& dé thuc hién
nhitng nghién ctru in vivo cling nhu thir nghiém lam sang
sau nay.

Nghién ctru ndy dugc tai trg boi Dai hoc Qudc gia TP H6
Chi Minh (d¢ tai ma s6 C2019-18-24). Cac tac gia xin tran
trong cam on.
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Tham dinh quy trinh x4c dinh dong thoi Zidovudin
va Lamivudin trén h¢ chat mang nano dendrimer
G3.0-F127@AZT/3TC bang phwong phap HPLC-PDA

Nguyén Thi Thinh" 2, Nguyén Ciru Khoa?

Vién Kiém nghiém thuée TP Ho Chi Minh
2Vién Khoa hoc Vit liéu vng dung

Ngay nhan bai 22/3/2021; ngay chuyén phan bién 25/3/2021; ngay nhan phan bién 24/4/2021; ngay chip nhan dang 28/4/2021

Tém tit:

Nghién ctru dugc thuc hién nham xic dinh dﬁng thoi Zidovudin (AZT) va Lamivudin (3TC) trén nén dendrimer
PAMAM bién tinh véi pluronic F127, ing dung lam thudc chdng HIV c6 kiém soat. Mot phwong phap xac dinh
AZT va 3TC bz"mg ky thuit HPLC-PDA nhanh, chinh xdc véi dg tin ciy va do chon lgc cao da dugce xdy dung va
tham dinh theo huéng din ciia ICH (Hdi nghi qudc té vé hai hoa cac thi tuc ding ky dwoc pham sir dung cho con
nguoi). Qua trinh sic ky dwge thwe hi¢n trén cot pha dao C18 sir dung pha dong la dung dich dém phosphat pH 2,5
- methanol (65:35), toc dd dong 1,0 ml/phiit. Bwéc song phat hién 266 nm. Thoi gian luu ciia AZT va 3TC lan luwot
12 3,5 va 4,3 phiit véi do phan gii 3,15. Puong tuyén tinh tir 2,16 dén 324,53 pg/ml doi voi AZT, va 2,54 dén 152,10
ng/ml d6i véi 3TC (r=1,000); ty 1é phuc hdi trung binh 13 100,30% (RSD=0,36%) d6i véi AZT va 3TC 1a 99,73%
(RSD=0,50%). Két qua thiam dinh cho thiy dat d9 ding, chinh xac va tinh phit hgp ciia phwong phap trong phan
tich hoat chat AZT va 3TC trén hé chit mang nano dendrimer PAMAM G3.0-F127@AZT/3TC la dat yéu cau.

Tir khoa: dendrimer PAMAM, HIV, HPLC, Lamivudin, Zidovudin.
Chi 56 phin loai: 3.4

Md dau

HIV (Human~ Immunodeficiency \{irus) la mot lpa_li viru§
gdy suy giam mien dich, lam cho co thé ngudi mat dan st dé
khang v&i cac vi sinh vat gdy bénh, tao ra cac nhiem trang co
hoi... [1]. Nam 2019, udc tinh c6 38 triéu nguoi nhiem HIV-1

dé khang voi 3TC, bao gém xuét hién sy thay d6i acid amin
M184V gin vi tri hoat dong ctia chudi sao chép ngugc (RT).
Nhiéu nghién ciru da chi ra ring, cac chung virus khang AZT
¢6 thé trd nén nhay véi AZT hon khi chl'mg déng thoi dé khémg
voi 3TC [6, 7]. Pi doi voi hiéu qua diéu tri, két hop thube gay

trén toan thé gi6i [2]. Liéu phap diéu tri st dung thude khang
ritrovirus ARV d cai thién dang ké chat luong séng ctia ngudi
nhiém HIV. Tuy nhién, phac d6 diéu tri cua phuong phap ARV
rat phirc tap va doi hoi sy tuan thi nghiém ngit... [3]. Bén canh
do, khi xuat hién dot bién & gen mi hoa enzyme tich hop sé
xuat hién sy khang thudc. Két qua, co su khang thudc trong
phéc d6 diéu tri va din dén thit bai trong tri liéu. Nham cai
thién kha ning diéu tri, giam tac dung phu va don gian hoa
qua trinh tri ligu, diéu tri két hop céac thude khang ritrovirus co
hoat tinh cao vdi hé nano mang thude phong thich kéo dai da
dugc nghién ctru.

AZT va 3TC 14 hai loai thudc dau tay thudc nhom tc ché
enzym sao chép nguoc tuong tu nucleosid va nucleotid (NRTI)
nam trong phac do diéu tri HIV/AIDS cta B Y té [4] (hinh 1).
3TC c6 thé tic ché ca hai loai (1 va 2) men sao chép nguoc trén
HIV va trén bénh viém gan B [5]. Trong khi do, AZT lam cham
su phat trién bénh va sy nhan 1én cta virus. 3TC két hop véi
AZT thé hién tac dung hiép ddng chong HIV dbi véi cac chung
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ra nhiéu tac dung phu thudng gip nhu nhirc ddu, mét moi, budn
non, tiéu chay va sot. Téac dung phu nghiém trong co6 thé gdp
1a e ché tuy xuwong, ton thuong co, 1am trdm trong thém bénh
viém gan B, tdng lactat trong mau va phinh gan [8].

Q NH
2
HN CHs
A ]
Ho. O N OH
:O: © N :O{
Ng s
Zidovudin Lamivudin

Hinh 1. CAu triic cia AZT va 3TC [9].

Dendrimer PAMAM 1a mét loai vat liéu polyme nano
méi lan dau duoc phat hién va téng hop trong giai doan tir
1970-1990. Trai nguoc voi cac polyme tuyén tinh, dendrimer
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Abstract:

To determine Zidovudine (AZT) and Lamivudine
(3TC) at the same time based on PAMAM dendrimer
modified with Pluronic F127, application as anti-HIV
drug control. A fast, accurate HPLC-PDA determination
of AZT and 3TC with high reliability and selectivity
has been developed and validated according to ICH
(International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals
for Human Use) guidelines. The chromatography was
carried out by C18 inversion column using the mobile
phase of phosphate buffer solution of pH 2.5 - methanol
(65:35), flow rate 1.0 ml/min, and detective wavelength
266 nm. The retention times of AZT and 3TC are 3.5 and
4.3 minutes, respectively with 3.15 resolution. Linearity
ranges from 2.16 to 324.53 ng/ml for AZT, and from 2.54
t0 152.10 pg/ml for 3TC (r=1.000); mean recovery 100.3%
(RSD=0.36%) for AZT and 99.73% (RSD=0.50%) for
3TC. The evaluation results showed that the accuracy
and suitability of the method in the analysis of active
ingredients AZT and 3TC on the PAMAM G3.0-F127@
AZT/3TC dendrimer nano carrier system are adequate.

Keywords: HIV, HPLC, PAMAM
dendrimer, Zidovudine.

Classification number: 3.4
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PAMAM c6 cac nhom chirc duoc kiém soat chinh xac va tinh
chinh dwoc [10]. Sau khi bién tinh v6i cac polyme ua nudc co
tinh twong thich sinh hoc cao, dendrimer PAMAM c6 kha ning
tranh dugc su loai bo khoi hé tudn hoan boi ludi ndi cht, déng
thoi ting lwong thudc mang thong qua co ché hip phu trén bé
mit hat, cudn vao va lién két voi cac nhom chie bén trong hat
[11-13]. Piéu nay khong chi gitip van chuyén thudc dén dung
muc tiéu, ma con giam lugng thube st dung, giam doc tinh va
cc tac dung phu. Nhiéu nghién ciru di chimg minh ring ARV
¢6 thé dugc mang bén trong cic dendrimer PAMAM bién tinh
nhu mot hé thong phan phéi thude [14, 15].

Thude duoc sir dung trong diéu tri HIV trén nguoi nén viée
d4nh gia chit lugng thude ciing khong kém phan quan trong. K
thuat HPLC 1a mot lua chon tot dé dinh lugng df”)ng thoi AZT
va 3TC cho d6 chinh xé4c cao va c6 tinh chon loc. P ¢6 nhiéu
chuyén luan trong Dugc dién Hoa Ky (USP) vé xac dinh AZT
hodc 3TC ¢ cac dang khac nhau nhu nguyén li€u, vién nén,
vién nang, dung dich udng, thudc tiém [16]. Tuy nhién, khong
¢6 phuong phap nao trong s6 nay phan tich dong thoi AZT va
3TC mang trong hat nano don gian va nhanh chong. Do vay,
nhom nghién ctu da dya theo chuyén luan cia AZT va chuyén
luan 3TC [16] trong USP c¢6 thay doi dé phu hop véi ddi tuong
1a chat mang nano dendrimer PAMAM G3.0-F127 dugc mang
dong thoi hai thude AZT va 3TC, phuong phap dé nghi dwoc
tham duyét theo huéng dan ctia ICH va Cuc Quén 1y duoc do co
sy thay ddi so voi chuyén luan USP.

Phuang phap nghién ciu

Vit liéu va thiét bi

Hoa chd;; chuin AZT va 3TC dugc cung cép boi Vién Kiém
nghi¢m thuoc TP HO Chi Minh. Céac hoa chat khac gom: kali
dihydrophosphat, acid phosphoric, triethylamin (Merk, Dtc),
methanol (J.T. Baker, My) déu dat tinh khi€t phan tich hodc
HPLC.

Ché pham: dendrimer PAMAM G3.0-F127 dugc Vién Khoa
hgc Vit liéu tng dung, Vién Han [am KH&CN Viét Nam cung
cap theo két qua tir cac nghién cuu trude day [17, 18].

Thiét bi: hé thong sic ky long cao ap (HPLC Shimadzu
UFLC 20A, dau do PDA SPD-M20A, Nhat); cot sac ky C18
150 x 4,6 mm, 5 um (Phenomenex, M¥); can phan tich 5 so 1¢
MS 105 (Mettler Toledo, Thuy Si); may do pH S220-K (Mettler
Toledo, Thuy Si); mot so thiét bi nghién ctru khac.

Piéu kién sic ky:

- Pha dong: dung dich dém phosphat pH 2,5 - methanol
(65:35).

- Toc do dong: 1,0 ml/phut.

- Budc song phat hién: 266 nm.

- Thé tich tiém: 10 pl.

Dung dich dém phosphat pH 2,5: can 0,68 g kali
dihydrophosphat hoa tan trong nudc vira du 1000 ml, thém 1



ml triethylamin khudy déu, didu chinh pH 2,5+0,05 bing acid
phosphoric. Loc qua mang loc 0,45 pum.

Chuin bi dendrimer PAMAM bién tinh mang thuéc AZT
va 3TC (G3.0-F127@AZT/3TC)

Chat mang va thudc AZT va 3TC dugc hoa tan trong nudc
dé thu dugc dung dich co néng d6 lan luot 14 4,0, 1,0 va 0,5 mg/
ml. Nho tir tir dung dich chira thude vao dung dich chira chat
mang, khéy déu trong 24h ¢ nhiét d§ phong. Tién hanh tham
tach 30 phat trong nudc st dung mang ban thim MWCO 3,5
kDa, thyc hién lap lai 2 1an. L4y phan dung dich bén trong mang
dong kho dé thu dendrimer PAMAM bién tinh i mang thudc.
Phan dung dich bén ngoai mang ciing dugc thu lai dé xac dinh
lugng thudc tu do. Quy trinh mang thudc duoc thé hién ¢ hinh
2 va san phdm dendrimer PAMAM bién tinh mang thudc dugc
thé hién & hinh 3.

+ Nuwde cdt + Nude cat
Khudy 30 phit Khudy 60 phiit
Dung dich G3.0-F127 Dung dich bjt thudc
4,0 mg/ml 1,0 mg/ml
Khudy 24 gio
v
Dung dich G3.0-F127
mang thuoc
Thém téch trong nude
dung mang MWCO 3,5 kDa
60 phiit
\ 4
v ¥
Dung dich trong Dung dich ngoai
mang mang
l Dong kho l Phan tich HPLC

San phém
PAMAM
dendrimer
bién tinh mang

Két qua lvong

thude tw do

Hinh 2. Quy trinh mang thudc.

Hinh 3. San phim dendrimer PAMAM bién tinh mang thude.
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Dung dich AZT chudn: can chinh xac 20,0 mg chudn AZT
cho vao binh dinh mtc 20 ml, thém khoang 14 ml nudc tinh
khiét, 1ic déu cho tan hoan toan, thém nude dén vach. Lic déu,
loc qua mang loc 0,45 um.

Dung dich 3TC chudn: can chinh xac 10,0 mg chuin 3TC
cho vao binh dinh mtc 20 ml, thém khoang 14 ml nudc tinh
khiét, lic déu cho tan hoan toan, thém nudc dén vach. Lic déu,
loc qua mang loc 0,45 pm.

Dung dich placebo: dung dich dendrimer PAMAM bién
tinh (G3.0-F127) khong mang thudc nong d6 4,0 mg/ml.

Dung dich placebo bo sung chudn AZT va 3TC: dung dich
placebo bo sung dong thoi chuan AZT va 3TC vdi nong do 1an
luot 100 va 50 pg/ml.

Dung dich mau thir: pha dung dich maiu thtr tir hé mang
thudc G3.0-F127@AZT/3TC trong nudc dé cé nong do AZT
khoang 100 pg/ml.

Tién hanh tham dinh

Tham dinh phuong phap phan tich véi cac chi tiéu: tinh
twong thich hé théng, tinh dac hiéu, tinh tuyén tinh, gidi han
phat hién (LOD), gidi han dinh luong (LOQ), d9 chinh xac va
do dung.

Kiém tra tinh phit hop ciia hé thong sdc ky: tiém dung dich
chuan hdn hop vao hé thong sic ky. Hé sb ddi ximg ciia AZT va
3TC trong khoang 0,8-2,0, d6 1éch chuan tuong dbi vé dién tich
pic AZT va 3TC ctia 6 lan tiém khong qué 2,0%. D9 phan giai
gitta AZT va 3TC khong nho hon 2,0. S6 dia 1y thuyét ciia AZT
va 3TC khong it hon 2000.

Tinh ddc hi¢u: tinh dac hiéu dugc danh gia béng cach so
sanh cac pic sic ky sau: dung dich AZT chuan ndng d6 100 pg/
ml, dung dich 3TC chuan nong d6 50 pg/ml, dung dich placebo
va dung dich mau tring bd sung AZT (100 pg/ml) va 3TC (50
pg/ml).

Pé dat duoc tinh dic hidu, trén sic ky do ciia miu tring va
placebo khong dugc co pic trung véi pic cua AZT va 3TC. Céc
pic trén sac ky do cua placebo bo sung AZT va 3TC tuong tmg
v6i pic ctia AZT va 3TC. Ngoi ra, do tinh khiét cua pic sac ky
trong dung dich AZT chuan va dung dich 3TC chuén phai duoc
d4nh gia thong qua phd UV ghi nhan bang diu do PDA.

Tinh tuyén tinh: xdy dung dudng chuan tir day chuan gdm
nam diém nong do. Mbi dung dich dugc do ba lan doc lap. Hé
s6 twong quan tuyén tinh (R?) cua duong chuan khong nho hon
0,998.

LOD va LOQ: 14 hai thong sb quan trong nham danh gia
d6 nhay cua phuong phap. Gia tri LOD va LOQ dugc xdc dinh
thong qua duong chuan.

LOD va LOQ dugc tinh bang phuong trinh hdi quy theo
cong thuc sau:

LOD =3,3*SD/a

31



s Khoa hoc Y - Duoc

LOQ=10*SD/a

Trong d6: a 1a do doc cta dudng chuan tuyén tinh; SD 1a do
1€ch chuan cua tin higu.

D9 chinh xac: d0 lap lai dugc danh gia thong qua phan tich
mau thir 6 1dn doc 1ap trong cung mot ngay. Trong khi do, do
chinh xac trung gian dwoc danh gia thong qua viéc chuan bi
mau thr theo quy trinh gidng nhau, nhung tién hanh phan tich
khac thoi diém, khac thiét bi va didu kién méi truong. PO chinh
xac duoc biéu thi thong qua do 1éch chuan twong dbi (RSD).

Do dung: cac dung dich placebo bd sung chuin AZT va 3TC
O cac néng d6 80, 100 va 120% so vai néng do dinh luong dugc
chuén bi va phén tich. Mdi néng d6 thyc hién 3 mau doc lap. Ty
16 phuc hdi cho phép tir 98 dén 102%.

Xt Iy két qua. six dung Microsoft Excel 2019 dé xir Iy s6 liéu
thyc nghiém. Sy twong quan giita cac dit liéu dugc kiém dinh
thong qua hoi quy tuong quan véi khodng tin cdy 95%.

Két qua va thao luan
Théim dinh phwong phap

Tinh tiwong thich hé thong: két qua bang 1 va 2 cho thdy
céac thong s6 ghi nhan déu dat yéu cau. Do do, phuwong phap dat
twong thich hé thong phan tich AZT va 3TC.

Biing 1. Tinh twong thich h¢ théng AZT.

T M @ @ @
1 3,523 2579177 2689 1,30
2 3,528 2580087 2708 1,30
3 3,520 2581305 2711 1,30
4 3,516 2580284 2708 1,30
5 3,526 2579433 2713 1,30
6 3,525 2580606 2705 1,30
Trung binh 3,523 2580149 2706 1,18
RSD (%) 0,12 0,03

Yéu géu: (1) Thi gian luu (phut): %RSD<2,0%; (2) Dién tich pic: %RSD<2,0%;
(3) So dia ly thuyét: >2000; (4) Hé s6 doi xting: <2,0.

Bang 2. Tinh twong thich h¢ théng 3TC.

TT o @ 3 @)
1 4,388 1290596 4007 1,38
2 4,394 1293165 4036 1,38
3 4385 1293468 4041 1,38
4 4379 1294678 4027 1,38
5 4,388 1291936 4056 1,38
6 4385 1294378 4054 1,39
Trung binh 4,387 1293037 4037 1,18
RSD (%) 0,11 0,12

Yéu chu: (1) Thoi gian luu (phit): %RSD<2,0%; (2) Dién tich pic: %RSD<2,0%;
(3) Sé dia Iy thuyét: >2000; (4) He s déi xting: <2,0.
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Tinh ddc hiéu: thoi gian luu cia AZT va 3TC lan luot 14 3,5
va 4,3 phat (hinh 4A va 4B). Khong xuét hién pic c6 cung thoi
gian luu véi AZT va 3TC khi phan tich mau placebo va mau
tring (hinh 4C va 4D). Mau placebo b sung AZT va 3TC co
céac pic co thoi gian luu tuong ung véi thoi gian luu cia AZT
va 3TC trong mau chudn. Ngoai ra, do tinh khiét pic thu dugc
tir mau placebo bd sung AZT va 3TC 16n hon 99,0% cho thiy
rang cac thanh phan khac trong mau thir khong rira giai cing lac
voi AZT va 3TC (hinh 4E, 4F va 4G). Tir két qua thu dugc cho
thdy, phuong phép dat tinh déc hiéu dbi véi AZT va 3TC trén
nén dendrimer PAMAM bién tinh.

v Zidovu’din—l Jded Lamivudin.

250000

uv o
100000

3,522/ Zidovudi
4,388/ Lamivudin &
=~}

50000

0 o —

0,0 25 5 . 0,0 2.5 5

Placebo.led Tring - 1.led

0,0 25 50 0,0 25 50

10# 1
E | Retention Time ~ :3515 F

D# 2
Retention Time 4307 G
Compound Name - Zidovudin Lomivud

Compound Name  : Lamivudin

4307/ Lamivudin

Not Detected
1000000

Not Detected
1,00000¢

0999959 si hold 0999927
Minimum peak purity index ~: 72

Hinh 4. Sic ky dd ciia AZT ndng dd 100 pg/ml (A), 3TC ndng dd 50 pg/
ml (B), mAu placebo (C), miu tring (D), sic ky do va phd UV tirng thanh
phén ciia méu placebo bd sung AZT 100 pg/ml va 3TC 50 pg/ml (E, F, G).
min: phtt; ID#: ma dinh danh; Retention Time: thoi gian luu; Compound
Name: tén hoat chét; Impurity: do khong tinh khiét; Not Detected:
khéng phat hién; Peak purity index: chi s§ d¢ tinh khiét pic; Single Point
Threshold: ngudng diém duy nhat; Minimum Peak Purity Index: chi s do
tinh khiét dinh t6i thiéu.

Tinh tuyén tinh, LOD va LOQ: d6 thi biéu dién mdi tuong
quan giita ndng d6 thude va dién tich pic dwoc xdy dung theo
phuong phap hdi quy tuyén tinh trén phin mém Microsoft
Excel 2019.

Doi véi thude AZT, do thi 1a mot duong thang di tir 2,16 dén
324,53 pg/ml (hinh 5A). D6 tuyén tinh duoc x4c dinh thong qua
phuong trinh “y = 23,842x + 3,6126”, trong d6 y va x lan luot
1a dién tich pic va néng d6 AZT (ug/ml). Diém chin cua do thi
dugc kiém tra (hdi quy truong quan, khoang tin cay 95%) va
cho thong sb khong ¢6 ¥ nghia thong ké véi p=0,29 (p>0,05).
Do do, co thé nhan dinh d6 thi di qua gdc toa do [19, 20]. Hé
s twong quan tuyén tinh (R?) bang 1,0000 cho thdy mdi trong
quan ¢ ¥ nghia giita ndng do va dién tich pic. LOD va LOQ co
gia tri 1an luot 12 0,58 va 1,76 pg/ml.
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Tuong ty, d0 thi ciia thude 3TC 1a mot duong thing di tir
2,54 dén 152,10 pg/ml (hinh 5B). Do tuyén tinh duoc xac dinh
thong qua phuong trinh “y = 25,5018x — 3,3865”, trong do y va
x lan luot 1a dién tich pic va nong do 3TC (ug/ml). Diém chan
cta do thi dugc kiém tra (hdi quy truong quan, khoang tin cdy
95%) va cho thong s0 khong co y nghia théng ké véi p=0,30
(p>0,05). HE s6 tuong quan tuyén tinh (Rz) 16n hon 0,998 cho
thdy mdi trong quan c6 y nghia giira nong d¢ va dién tich pic.
LOD va LOQ ¢6 gié tri 1an luot 13 0,52 va 1,59 pg/ml.

A

Honeg w=123.842x% + 3,6126

@ BN -_"
[- 8 .
5 6000 " R2=1,0000
£ 2000 o
= o

2000 -

o =
100 200 300 400
Mang O {pgimi)
MNéng 4H AZT {ue’mly
B

S000 v=2553018x - 3. 386>
I =i n g =
= e
£ 3000 " R2=1.0000
£ z000 -
= =

1000 e

A
o
50 100 150 200

Mang da (pgimi)

MNang 48 3TC (pefml)
Hinh 5. P thi biéu dién méi twong quan giira ndng do AZT va dién tich
pic (A); ndng dd 3TC va dién tich pic (B).

D¢ chinh xdc: 46 1ap lai va do chinh xac trung gian dugc
thé hién thong qua d9 Iéch chuan twong doi (RSD). Dit liéu do
chinh xac dugc thé hién trong bang 3. Gia tri RSD ¢ tat ca cac
thoi diém cua AZT va 3TC déu nho hon 2,0%, do d6 phuong
phép dat do chinh xac.

Bang 3. P§ chinh xac ciia AZT va 3TC.

P chinhxdc (1) 0)) A3) @)
10,81 10,60 4,90 4,95
10,93 10,53 495 4,93

Ham lugng (%) 10,90 10,61 493 495
10,85 10,64 492 497
10,89 10,59 493 495
10,84 10,57 491 4,94

RSDY (%) 0,41 0,35 0,36 0,26

X, (%) 10,73 4,94

RSD® (%) 1,41 0,40

Ghi chu: (1): AZT (ngay 1); (2): AZT (ngay 2); (3): 3TC (ngay 1); (4): 3TC (ngay
2); RSD® (%): n=6; RSD? (%): n=12.
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D¢ dung va khoang xac dinh: 40 ding cia phuong phap
sic ky cao ap duoc thé hién thong qua ty 1& phuc hdi cua AZT
hodc 3TC dugc thém vao méu placebo. Ty 1¢ phuc hoi nam
trong khoang 98,98 dén 100,97% nhu mo ta & bang 4 va 5. Tat
ca cac gia tri ndy déu nam trong khoang 98-102% so véi ndng
o ly thuyét.

Bing 4. Két qua khio sat d9 ding AZT.

Po diing (%) (1) @) 3) RSD
87,56 87,69 100,14

80 87,76 87,69 99,93 0.21
88,06 87,82 99,73
109,45 109,74 100,26

100 109,65 109,87 100,20 0,12
109,25 109,73 100,44
131,14 131,84 100,53

120 131,34 131,96 100,47 0,27
130,84 132,11 100,97

Ty 18 phuc hdi trung binh 100,30

Ghi chii: (1): ndng do chuén AZT thém vao (ug/ml); (2): ndng dd chudn AZT tim lai
(ng/ml); (3): ty 1€ phuc hoi (%).

Béng 5. Két qua khao sat d9 ding 3TC.

Dj ding (%) ) ) 3 RSD
40,20 39,91 99,28

80 40,00 39,99 99,98 0,52
40,50 40,09 98,98
50,00 50,06 100,12

100 50,30 50,17 99,74 0,51
50,50 50,05 99,11
60,20 60,25 100,09

120 60,40 60,32 99,86 0,28
60,10 60,35 100,41

Ty 18 phuc hdi trung binh 99,73

Ghi chit: (1): ndng d6 chuan 3TC thém vao (pg/ml); (2): ndng do chuin 3TC tim lai
(ug/ml); (3): ty 18 phuc hdi (%).

Ap dung phwong phdp di tham dinh xdc dinh AZT va 3TC
dwgc mang trén dendrimer PAMAM bién tinh

Dung dich chuan AZT, 3TC dugc chuan bi nhu trong quy
trinh, miu dendrimer PAMAM bién tinh mang thudc don va
mang thude két hop dugc chuén bi nhu sau: can chinh x4c mot
lugng ché pham cho vao binh dinh mirc thich hgp, thém nudc,
siéu am va lac trong 30 phut, dé ngudi vé nhiét do phong roi
thém nudc dén vach dé co néng do AZT khoang 0,1 mg/ml, loc
qua mang loc 0,45 um, tiém vao hé thong sic ky. Nong do thude
tw do, tong luong thubc mang trong hé dendrimer PAMAM va
cac thong sb mang thude dugc xéc dinh (bang 6).
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Béng 6. Két qua mang thubc.

Két qua mang thudc don

0 2) 3) “) )
AZT 200,2 50,02 26,10 24,96 5,87
3TC 200,1 25,05 13,12 24,90 3,02
Két qua mang thudc phéi hop

0 2 3) 4 )
AZT 200,0 50,20 35,04 29,92 5,54
3TC 200,0 25,04 17,14 31,44 2,94

Ghi chi: (1): khéi lugng G3.0-F127 (mg); (2): khéi luong thube déu vao (mg); (3):
khoi lugng thude tr do (mg); (4): hiéu qua mang thuoc (DLE %); (5): kha nang
mang thuoc (DLC %).

Két qua phan tich cho thdy, khong ¢6 su khac biét dang ké
vé hleu qua mang thudc (DLE), kha ning ‘mang thudc (DLC)
khi tién hanh mang thudc don va mang thude két hop.

Niam 2013, P. Dinesh Kumar va cs da téng hop duogc
dendrimer thé hé G4.0 va G5.0, bién tinh bé mit voi PEG
va mang thudc 3TC, xac dinh luong thudc duoc mang bing
phuong phap quang phd tir ngoai kha kién ¢ budc séng 272 nm
[21]. Bén canh do, dd ¢6 nhiéu nghién ctru mang thudc khéng
virus trén chat mang dendrimer, tuy nhién chi mang mét thude
va xéac dinh bang phwong phap quang phd tir ngoai kha kién.
Do véy, véi phuong phap da nghién ctru xay dung cho phep xac
dinh dong thoi hai thudc AZT va 3TC bang HPLC-PDA, mo ra
hudng mai trong viée tao ra hé mang thudc doi hodc ba trén nén
chit mang nano dendrimer bién tinh ma véi phuong phép quang
phd tir ngoai kha kién khong thé xac dinh dugc.

e S
Két luan

Phuong phap séc ky long cao ap HPLC-PDA da dugc xay
dung nhidm xac dinh dong thoi hai thudc khang virus AZT va
3TC dwoc mang trén nén chit mang nano dendrimer PAMAM
bién tinh v&i pluronic F127 sir dung cot pha dao C18 duoc thim
dinh theo theo huéng dan ciia ICH cho két qua nhanh, chinh
xéc, c6 d6 chon loc cao. Két qua nghién ctru ¢o thé ung dung va
dinh hudng trong nghién ctru xac dinh cac hoat chat khi mang
cung lac 2 hay 3 hoat cht trén cing mot chit mang nano sinh
hoc 1a xu hudng mdi hién nay cua nganh dugc khong nhiing
trong nudc ma ca trén thé gioi nhdm muc dich cai thién hiéu qua
diéu tri, ndng cao chat lugng ciia san pham.
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Nghién ciru tinh ttc ché thue vat ciia 6 loai cdy ho ciic (Asteraceae)
va dinh lurgng ham lwong phenolic va flavonoid tong

Ngé Chi Nam', Phan Khanh Linh?, Ho Lé Thi®*

Khoa Néng nghiép, Triong Pai hoc Can Tho
*Vién Liia Pong bang song Cuu Long
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Tom tiit:

Muc dich céia nghién ciru nay la xac dinh kha ning ddi khang thuc vat ciia dich trich MeOH tir 6 loai ciy ho ciic
(Asteraceae), bao gém sai dit (Wedelia chinensis), hwéng dwong (Helianthus annuus), sao nhay (Cosmos bipinnatus),
van tho (Tugetes erecta), da quy (Tithonia diversifolia) va cic nham (Zinnia elegans) 1én ¢6 16ng vue nwée (Echinochloa
crus-galli L.) va cai be xanh (Brassica juncea) & cac nong dd khac nhau: 0,03, 0,1, 0,3 va 1 g/ml. Két qua cho thdy,
dich trich 6 loai cAy ho ciic ¢6 kha ning trc ché chiéu dai than va ré co lf”)ngyl_rc nwéc, cai be xanh ¢ mirc do khac
nhau, trong dé dich trich tir cidy sao nhay cho Kkét qua e ché 6n dinh nhit. O nf”)ng d9 0,03 g/ml, dich trich nay rc
ché chiéu dai than, ré ciy cai be xanh 1a 23,01 va 56,45%; c6 16ng vuc nwéc la 8,5 va 36,35%. O ndng dd 1 g/ml, dich
trich ciy sao nhay e chiéu dai than cai be xanh va c6 lf)ng vuc nuéc lin lwotla 97,54 va 88,15%, chiéu dai ré lan luwgt
12 93,52 va 99,99%. Ham lwgng phenolic tong ciia dich trich ciy sao nhay, sai dit, hwong duong, da quy, van the va
ciic nham lan lwot 1a 4,51, 3,96, 1,05, 1,45, 3,61 va 0,99 mg/g; ham lweng flanovoid tong twong irng la 1,58, 0,76, 0,29,
0,39, 0,65 va 0,45 mg/g. Nhw vy, dich trich tir ciy sao nhay c6 trién vong cao dé ing dung trong viéc phong trir cé
long vuc nudc bang bién phap sinh hoc, an toan véi méi trwong.

Tir khéa: Asteraceae cai be xanh (Brassica juncea), ¢6 16ng vwe nwéc (Echinochloa crus-galli L.), flavonoid, phenolic,

tinh déi khang thuc vat.
Chi s6 phén loai: 4.1

- £ X
Dat van dé

Co léng vuc nude thudc nhom thuce vat C4, kich thude 16n,
thich hop noi dat 4m, giau dam, c6 mat rong khip ¢ cac ving
tréng lta nudc, kha nang canh tranh cao vé dinh dudng, nudc,
anh sang... voi cdy lGa, anh hudng rd rét dén ning suat, tham
chi ¢6 thé lam giam dén 100% nang suét lua.

Tinh khang thudc diét co co tac dong tiéu cuc dén san xuat
ma mot trong nhirng nguyén nhan quan trong la s dung cung
mdt loai thude diét co trong nhiéu mua vy [1]. Tai Brazil, co
long vue nudce thé hién tinh khang véi hoat chat imidazilinone
81% (624 mau) va quinclorac 19% [2]. Mot nghién ctru cho
thﬁy, co l@)ng vue nude co thé khang nhiéu loai hoat chét nhu:
bispyribac-sodium, quinclorac, metamifop... [3]. Co 1ong vuc
nudc (An Giang, Kién Giang, Vinh Long) thé hién tinh khang
thude 6 liéu khuyén c4o v6i hoa chét quinclorac (9/15 mau).

Do ¢6 kha ning tc ché sinh truong va phat trién cta co
dai, khong anh huong dén moi truong ciing nhu stre khoe con
ngudi, cic chat chuyén hoa thir cip tir thyc vét da va dang co
xu huéng duoc sir dung nhiéu trong san Xuat [4-6]. Allelopathy
12 mot co ché d6i khang thuc vét dién ra trong cdy, cac chat hoa
hoc dugc goi la allelochemicals (CDK) do cay sinh ra s€ tac
dong dén sy phat trién ciia mot s6 loai cdy khac bao gom ca co
dai. Nhirng chét nay dugc phong thich tir thuc vét vao dat bang

“Tac gia lién h¢: Email: thihl.clrri@mard.gov.vn
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cach tiét ra tir ré hodc tir su phan huy cac mo thuc vat [7, 8].

Mot s cong trinh nghién ciru trén thé gioi khang dinh, cac
loai cay ho cic chia CBK nhu Alpha-terthienyl (o-T) trong
& cdy van tho (Tugetes erecra), phenylheptatriyne (PHT)
tir 14 cdy ciic 4o (Bidens pilosa L.) trc ché ndy mam co ba
la (Trifolium pratense), cd dudi meéo (Phleum pratense) [9];
hop chét phenolic [10] tir cdy hudng duong, terpenoides tir 14
cay huéng duong kho trong dung moéi CH,CI, tre ché lta mi
(Triticum aestivum L. cv. Duro) [11]; dehydrocostus lactone,
costunolide, 15-isovaleroyloxycostunolide trong cay sao nhay
[12] tc ché co 1ong vuc nude va cdy rau dén (Amaranthus
hypochondriacus); dich trich ciy huéng duong te ché cdy mu
tat (Brassica kaber) [13], cai dai (Sinapis arvensis), co duoi
chon (Setaria viridis) [14]; dich trich ciy d quy wc ché cay
bip (Zea mays L.) [15], Iua [16]; dich trich cay sai dét e ché
cy rau dén (Alternanthera philoxeroides), c6 hoi (Eragrostics
cilianesis) [17], lha (Oryza sativa L.) [18], cé ga (Cynodon
dactylon) va cé Bahia (Paspalum notatum) - mot loai cé ban
dia & Mexico [19]; dich trich cua cdy cuc nham tc ché cay bap
[20]; dich trich sao nhay c6 kha nang lam giam ty 1¢ nay mam,
chidu dai r& hodc thdn mam cdy lua mi, cd ba 14, cd lta mach
(Lolium multiflorum), cai be xanh, ca chua Tomatillo (Physalis
ixocarpa) va cu cai (Raphanus sativus) [21].
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Abstract:

This study aims to determine the allelopathic activities
of six plants that belong to Asteraceae family such as
China wedelia (Wedelia chinensis), sunflower (Helianthus
annuus), cosmos (Cosmos bipinnatus), marigolds (Tagetes
erecta), Mexico sunflower (7Zithonia diversifolia), and
zinnia (Zinnia elegans) by applying their methanolic
extracts on barnyardgrass (Echinochloa crus-galli L.)
and mustard green (Brassica juncea) with different
concentrations (0.03, 0.1, 0.3, 1 g/ml). Results conducted
from the study showed that the aqueous solutions
extracted from the above-mentioned plants inhibited
shoot and root length of barnyardgrass, mustard green
at different intensity ranges in which cosmos aqueous
extract gave the strongest impact, says, 23.01 and
97.54% of shoot length inhibition; 56.45 and 93.52%
of root length inhibition at 0.3 and 1.0 g/ml respectively
for mustard green. In case of barnyradgrass, the same
results were also reported, says, 8.5 and 88.15% of
shoot length inhibition; 36.35 and 99.99% of root length
inhibition at 0.3 and 1.0 g/ml respectively. Total phenolic
contents of the fresh plants of cosmos, China wedelia,
sunflower, Mexico sunflower, marigolds and zinia were
4.51, 3.96, 1.05, 1.45, 3.61, and 0.99 mg/g, respectively;
their total flavonoid contents were 1.58, 0.76, 0.29, 0.39,
0.65, and 0.45 mg/g, respectively. It is obvious that
cosmos aqueous extract can be effectively and safely
used for biological control of barnyardgrass.

Keywords: allelopathic activities, Asteraceae, Brassica
juncea, Echinochloa crus-galli L., flavonoid, phenolic.

Classification number: 4.1
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Cho t61 nay, Viét Nam van chua c6 cong trinh khoa hoc
nao vé phan loai tinh ddi khang c6 dai trong céc loai cay trong
thudc ho clic nén nghién ciru van dé nay dé lam co so cho viée
phén 13p va dinh danh céc CDK, tng dung CDK trong phong
trir sinh hoc ¢6 16ng vire nudc trong rudng la 1a rat can thiét.

Vat liéu va phuong phap nghién ciu
Vit ligu
Cay vat liéu: di quy, sai dét, cic nham, huéng duong, sao

nhay va van tho dugc thu tai Can Tho va Vinh Long vao giai
doan ra hoa.

Cay thir nghiém: hat c¢6 16ng vuc nude, co 1ong vuc can
duoc thu tir ruong thyc nghiém cta Vién Lia Dong bang song
Curu Long. Cai be xanh, st dung nhu la loai so sanh dugc léy
gidng tir Cong ty TNHH thuong mai Trang Nong (xa Vinh Loc
B, huyén Binh Chanh, TP H6 Chi Minh).

Céc loai hoa chat, thiét bi va dung cu thi nghiém c6 nguén
goc rod rang va dugc phép su dung trong cac phong thi nghiém.

Phuwong phap nghién ciru

Tach chiét chat doi khdng thiee vat: ria sach than, 1a, ré
timg loai clic vao giai doan ra hoa, cit nho 40 g hdn hop cac
bd phan ciia cay rdi cho vao binh tam giac voi 400 ml MeOH
(60%) ngam trong 48h, sau d6 loc qua gidy thim, 1ay dich chiét
lan thtr nhét trit vao ti mat (5-8°C) r6i tiép tuc chiét lan hai
bang 200 ml MeOH 100% ngam trong 48h. Dung dich trich ca
2 lan dugce 1am bay hoi dung moi MeOH & 40-55°C bang may
c6 quay chén khong thu duge 80 ml dich trich nuge c6 kha
ning chira chit dbi khang. Dich trich sau d6 dugc chuén do pH
bang phosphate buffer dé dat duoc 6,5.

Bianh gid khd nang irc ché ciia dich trich lén cdy thir nghiém:
cho dich trich vao dia petri ¢6 16t gidy loc voi ndng do tinh theo
khdi lwong tuoi cua cdy ho cic st dung trong thi nghiém la
0,03, 0,1, 0,3 va 1 g chit tuoi/ml. Dich trich dugc cho bée
hoi kho trong budng hut cho téi khi kho hoan toan nham loai
bd toan bo MeOH con du trong dich trich, sau do giéy loc co
chita CDK kho dugc lam am lai voi 1 ml dung dich tween 20
(0,05%). 10 hat co 1ong vuc nudce dd ndy mam duoc gieo trén
gidy loc, day nap dia vau t6i & 25°C. Boi v6i nghiém thirc aéi
chimg, hat co nay mam dugc gieo 1én trén gidy loc véi 1 ml
dung dich tween 20 [22]. Thyc hién twong tu voi cai be xanh.
Chiéu dai than va ré cua cua co 10ng vue nude va cai be xanh
duogc do sau 48h; tinh do hitu hi¢u theo cong thirc cua Abbott.

Danh gia dinh tinh va dinh luong ham luong phenolic tong
va flavomoid tong tir dich trich:

- Panh gia dinh tinh hop chét phenolic va flavonoid: sir
dung 50 pul dich trich MeOH cua mdi loai cay ho ctic, thém 500
ul H,0 va 2-3 giot FeCl, (5%), néu dich trich c6 két tia mau
xanh lam, xanh la cay hoac den tirc 1a c6 sy hién dién cta hop
chit phenolic va tannin [23].

St dung 50 pl dich trich MeOH ctia mdi lodi cay ho clic, thém
500 pl Pb(CH,COO0), (10%). Néu két qua dich trich cho két tiia
mau vang tirc 14 co sy hién dién cta hop chit flavonoid [24].
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- Pinh lugng phenolic tong trong dich trich: ham lugng
phenolic tong dugc xac dinh theo mé ta ciia Yadav va Agarwala
(2011) [25]. Su dung MeOH pha loang dich trich t&i nong do
1 mg/ml. X4y dung dudng chuan axit gallic theo day nong do
0,02, 0,04, 0,06, 0,08, 0,10 va 0,12 mg/ml va thude thr folin-
ciocalteu 10%. Hoa tron 1 ml axit gallic ctia duong chuan hogc
mau dichtrich vao 2,5 ml folin-ciocalteu 10% aé phan img trong
5 phat rdi thém 2 ml Na,CO, 2% va u 45 phut, cudi cung xac
dinh d6 hép thu bang may do quang phd & budc song 765 nm.

- Pinh lugng flanovoid tong trong dich trich: ham lugng
flavonoid téng dugc xac dinh theo mé ta cua Chang va cs
(2002) [26]. Dich trich dugc pha lodng véi MeOH dat nf“)ng
d6 1 mg/ml. Xay dung duong flavonoid chuan quercetin theo
day néng d6 0,02, 0,04, 0,06, 0,08 va 0,1 mg/ml. Pha loang 0,5
ml dung dich quercetin ctia duong chuan hodc miu dich trich
trong 1,5 ml MeOH, sau d6 nho 0,1 ml AICL, 10% dé phan img
trong 6 phut roi thém 0,1 ml CH,COOK 1 M va 2,8 ml nudc
cat, lic déu va u trong 45 phut, cu01 cung xéac dinh d6 hap thu
bang may do quang phd & bude song 415 nm.

Két qua va thao luan

Kha nang irc ché ciia dich trich MeOH tir 6 loai cdy ho
ciic Ién chiéu dai than va ré cdy cdi be xanh

Dich trich MeOH tir 6 loai cay vat liéu co kha nang (rc ché
chiéu dai than va r& cdy ci be xanh (bang 1), trong do, cac cdy
sao nhay, da quy (hinh 1), ctc nhdm va van tho & ndng do 1 g/
ml c6 hi¢u qua tic ché chiéu dai than cai be xanh manh nhét (lﬁn
luot 14 97,54, 97,01, 91,26 va 91,12%), khac biét co y nghia so
voi dich trich cdy hudng duong (80,35%) va sai dt (76,01%).
Tuong tu, & nong d 0,03 g/ml, dich trich MeOH cua cdy sao
nhay va van tho tc ché than cai be xanh 1an luot 1a 23,01 va
23,74%, khac biét y nghia voi 4 dich trich con lai, tuy nhién
dich trich MeOH cua cay da quy ¢ néng do nay khong co6 hi¢u
qua trc ché va dich trich MeOH cua cdy clic nham lai gy kich
thich 6,99% su phat trién cta than cdy cai be xanh.

Béng 1. Hiéu qué trc ché chiéu dai than cai be xanh ciia dich trich 6 loai
cay ho cuc.

o Ty 1¢ tre ché (%) )

Nghiém thire Trung binh
0,03 g/ml 0,1g/ml  03gml  1,0g/ml

Sao nhay 23,01° 26,17 52,22a 97,54 48,56
Sai dét 26,80 32,41° 32,60¢ 76,01° 41,28
Hudng duong 1,13° 2,374 40,25¢ 80,35 27,94
Da quy 0° 20,19 61,22 97,01 41,58
Van tho 23,74 44,52 56,97 91,12* 53,37
Cuc nham -6,99° -17,78¢ 32,17¢ 91,26* 16,71
Trung binh 10,08 14,72 45,67 90,47
Y nghia I
CV (%) 4,1

Ghi chu: cac gid tri trong cung mot ¢4t ¢6 chit cai di kém khac nhau biéu thi sur
khac biét ¥ nghia théng ké & mirc 0=5%; **: khac biét y nghia 1%. S§ liéu dugc
chuyén sang dang arcsin(sqrt((x/2+11)/100)) khi thong ké va chuyén ngugc lai
khi trinh bay. So sanh: nghiém thirc x néng do, LSD5%=2,26, LSD1%=3,01.
DAau “-” thé hién tinh kich thich than cai be xanh.
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Hinh 1. Anh hu'o'ng cia dlch trich MeOH ciia sao nhay (tral) va da quy
(phai) 1én chiéu dai than va ré cii be xanh. Tir trai qua phai ndng d6 lan luot
0,0,03,0,1,0,3 va 1 g/ml chit tuoi.

Ré cay cai be xanh bi tic ché cao khi tiép xuc voi dich trich
MeOH cua céc cay vat ligu tai néng d6 0,03 g/ml. Cay van tho
va sao nhay cho hiéu qua trc ché cao nhét (60,41 va 56,45%) va
ty 1¢ thuan véi ndng do xtr 1y. Dich trich MeOH cua cy sai dat
cho hiéu qua trc ché thip nhat trén chiéu dai ré cdy cai be xanh
mot cach khac biét c6 y nghia théng ké & ndng do dich trich 1a
0,3 g/ml (bang 2). Tuy nhién, & ndng do cao nhat (1,0 g/ml),
dich trich MeOH cua ca 6 loai cay ho ciic déu gay trc ché cao
dén sy tang truong ré cia cai be xanh va dat tir 88,19 (hudng
duong) dén 93,37% (sao nhay).

Bing 2. Hi¢u qua trc ché chidu dai ré cai be xanh ciia dich trich 6 loai

cay ho cuc.
Nghiém thirc R EE D) TruflAg b‘ml}
0,03g/ml  01g/ml 03g/ml  1,0g/mi Nnghiém thic
Sao nhy 56450 6394 7615 9337 7420
Sai dét 51,61° 520l 5482 9024 61,70
Huéngduong  9,67c 24780 5755 8819 40,77
Di quy 14,12¢ 5140° 8041 9038 5572
Van th 60,41° 75,032 8792 9275 7883
Ciic nhém 28,87 57,71% 79,14 92,08 62,96
Trung binh 34,13 5327 7240 91,88
Y nghia WA
CV (%) 45

Ghi chu: céc gia tri trong cung mot ¢4t ¢ chir cai di kem khac nhau biéu thi su
khac biét y nghia théng ké & muc a=5%; **: khac biét y nghia 1%. S4 lidu dugc
chuyén sang dang arcsin(sqrt((x/2)/100)) khi théng ké va chuyén nguoc lai khi
trinh bay. So sanh: nghi¢ém thtrc x néng do, LSD5%=2,49, LSD1%=3,32.

Két qua bang 1 va 2 cho thay, dich trich MeOH tir cac cdy
ho cuc thir nghiém c6 tiém ning chira chat dbi khang co dai va
dich trich MeOH ciia cdy sao nhay c6 kha ning e ché chiéu
dai than cay cai be xanh cao va 6n dinh nhat trong 6 loai cuc.

O nong do6 thap nhat (0,03 g/ml), chidu dai ré cia cdy cai
be xanh bj trc ché khi tiép xtic vi 6 loai dich trich. Kha ning
{ic ché chiéu dai than va ré clia cdy cai be xanh gia ting ty 18
thuan voi nong do dich trich. Trong nghién ciru niy, sao nhay
va van tho 1a hai cdy cho kha ning trc ché cy cai be xanh cao
nhat (trén 30% v6i chiéu dai than va trén 75% véi chiéu dai ré
& nong d6 0,3 g/ml), chimg to chiing co tiém ning allelopathy
trong 6 loai cay ho cuc.
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Kha ndng vrc ché cia dich trich MeOH tir 6 loai cdy ho
cuc lén chiéu dai than va ré co long vue nwéc

Sau khi xac dinh cay cai be xanh 1a loai man cam va dé bi
{rc ché boi dich trich thuce vat phu hop voi nghién ctru trude kia
[27], nghién ctru tiép tyc tién hanh trén cay ¢6 10ng vie nudce
twong ty nhu cdy cai be xanh. Bang 3 va 4 cho thdy hiéu qua
{rc ché chiéu dai than va ré cta dich trich MeOH cay sao nhay
Ién co léng vue nude dat cao nhat va dich trich MeOH cta cay
di quy cho kha ning tc ché co 16ng vue nude gan twong duong
v6i cdy sao nhay (hinh 2).

Bing 3. Hiéu qui e ché chidu dai than cé 1dng vire nuée cia dich trich
6 loai cay ho cuc.

o T§ 18 ke ché (%) Trung binh

Nghiém thire N ]
0,03g/ml  0,1g/ml  03g/ml 1,0g/ml nghiém thirc

Sao nhay 8,50° 22,32 54,23 88,15* 42,25
Sai dat 487 4,76 8, 74440 2141
Hudng duong 0,34 5,12° 11,10 50,80¢ 15,79
Da quy 2,28 11,39® 24,69 9L,17* 2539
Van tho -26,69¢ -9,97¢ 19,64 62,96* 6,24
Cac nham -8,69° 5,46° 10,25 42,594 11,19
Trung binh 4,17 8,39 22,51 63,91
Y nghia 5
CV (%) 6,9

Ghi chi: cdc gia tri trong cung mot ¢t c6 chir cai di kém khdc nhau bidu
thi sy khac bi¢t ¥ nghia théng ké & mitc 0=5%; **: khac biét ¥ nghia 1%.
S liéu dugc chuyén sang dang arcsin(sqrt((x/2+17)/ 100)) khi théng ké va
chuyén nguoc lai khi trinh bay. So sanh nghiém thirc x ndng do, LSD5%=3,6,
LSD1%=4,8. Dau “-” thé hién su kich thich than c6 1dng vuc nudc.

Bing 4. Hi¢u qua trc ché chiéu dai ré ¢6 1ong vue nwée cia dich trich 6
loai cay ho cic.

Nghiém thite Ty 1€ irc ché (%) Tmig b‘ml}
0,03g/ml  01g/ml  03g/ml  1,0g/ml nghiém thirc

Sao nhdy 36,35 45,57 87,93 99,99¢ 66,14

Sai dét 28,71° 35,39 57,07 97,16* 52,88

Huéng duong 4,04¢ 11,94 34,72¢ 79,47 27,51

Da quy 21,94¢ 37,15 68,66 99,99¢ 51,98

Van tho -1,38¢ 26,24¢ 56,91¢ 93,39 34,96

Cuc nham 15,374 17,374 35,83¢ 83,88" 35,07

Trung binh 13,10 27,51 54,38 92,94

Y nghia S

CV (%) 55

Ghi chu: cac gia tri trong cung mot cft co chir cai di kem khac nhau biéu thi su
khéc biét ¥ nghia théng ké & mirc a=5%; **: khac biét y nghia 1%. S§ liéu dugc
chuyén sang dang arcsin(sqrt((x/2+1)/100)) khi théng ké va chuyén nguoc lai
khi trinh bay. So sanh: nghiém thirc x néng do, LSD5%=2,58, LSD1%=3,45.
Diau “-” thé hién kich thich trén r& c6 16ng vire nude.

Than co 16ng vuc nudc it chiu anh hudng cta dich trich
MeOH cua cac cdy ho cic & ndng do thap (0,03 va 0,1 g/ml),
tham chi dich trich MeOH cua cay van tho va ciuc nham con
gay kich thich sy phat trién than cua co 16ng vue nude & ndng
do 0,03 g/ml véi cac gia tri twong Uing 1a 26,69 va 8,69%). Khi
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nong do dich trich ting dén 0,3 va 1 g/ml, cdy sao nhay cho
hiéu qua trc ché 54,23 va 88,15% cao nhat va khéac biét y nghia
S0 VOi cay sai dat, hudng duong, van tho, cic nham. Tuy nhién,
4] néng do 1,0 g/ml, dich trich MeOH cua cay da quy da tc
ché 91,17% su phat trién cta than co 10ng vue nude, khac biét
khong ¢ y nghia thong ké véi dich trich MeOH cua cdy sao
nhay (88,15%) (bang 3, hinh 2).
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Hinh 2. Anh hlrfrng cua dich trich MeOH cua sao nhay (trai) va da
quy (phal) 1én chidu dai than va ré ¢6 1dng vire nwée. Tir tréi qua phai
ndng do 1an luot 0, 0,03, 0,1, 0,3 va 1 g/ml chét tuoi.

R& co 16ng vuc nude nhay cam hon véi dich trich MeOH
tir cac cay ho cuc so voi than. Su dung dich trich cay sao nhay
nong d¢ thap (0,03 g/ml) trc ché cao nhét 36,35% chiéu dai ré.
Khi néng do dich trich ting dén 0,3 g/ml, nd bét dau biéu hién
15 hiéu sudt rc ché chiéu dai ré co léng vuec, trong do dich trich
MeOH cua cay sao nhay cho hi¢u qua tic ché cao nhét 87,93%,
khéc biét y nghia so vdi dich trich MeOH cua 5 cay ho clic con
lai. Nhin chung, n6ng do dich trich 1 g/ml ¢ ché rat cao chiéu
dai r& ¢6 1ong vy, dich trich MeOH cua cdy sao nhay, di quy
(hinh 2) tic ché gan 100% ré co 1ong vuc nudc, khac biét y
nghia voi dich trich cay huéng duong (79,47%) va cuc nham
(83,88%). Kha nang trc ché ciia dich trich MeOH cac loai cay
ho cuc ty 1€ thuan véi néng do xu ly (bang 4).

Chiéu dai than va ré c6 léng vuc nudce bi dich trich MeOH
tir 6 loai cay ho cuc uc ché khi st dung nong do thap va kha
nang tc ché tdng dan khi nong do dich trich tang 1én.

Nghién ctru ciia Respatie va cs (2019) [5] da cho thay, dich
trich 40% (dung moi nu6e) cua hoa sao nhay kho (C. sulphureus)
c6 chira hop chit d6i khang thyc vat, 1am giam chiéu dai ré va
s6 lugng r€ co cu (Cyperus rotudus) Mata va cs (2002) [12]
khang dinh rang, dich trich tir 1& cay C. pringlei tc ché duoc
cy ¢6 1dng virc va cdy rau ho dén (4. hypochondriacus), va tir
d6 phan 1ap duoc 3 hop chit méi co kha nang G ché 2 loai co
dai nay. Trong d6, hop chat dehydrocostus lactone ¢6 chi sb
IC,=1,3x10° M ddi véi co 1ong vue nude. Pidu do ching to,
horp chit dbi khang co 1dng vuc nay c6 thé ciing duoc ly trich
tir cdy sao nhay 1a ddi tugng trong nghién ctru ciia ching toi.
Ngoai ¢ ¢t va cdy rau ho dén, dich trich cay sao nhay con trc
ché mot s6 loai cay khac nhu: [ia mi, c6 ba 14, cd Iia mach, cai
be xanh, ca chua Tomatillo va cu cai [21]. Nhu vay, cho dén
nay, sao nhdy 1a ciy c6 tiém ning nghién ctru allelopathy 16n.

Ngoai cdy sao nhay, cac cdy di quy va sai dt ciing co tiém
ning allelopathy kha 16n. Diéu d6 timg duoc ching minh boi
Opyerinde va cs (2009) [15] va Tongma va cs (1998) [28]. Trong
0, ciy da quy da trc ché cidy man man (Cleome gynandra), ciy



dap ca (Raphanus sativus L.), ciy laa (Oryza satica L.) va co
chéc (Cyperus iria L.); sai dat co thé tc ché tot ddi v6i nhicu
loai cay nhu dau xanh, dua leo, cay cu cdi [17], cay la [18] va
c6 ga, co Bahia [19].

Tuy ring huéng duong da dugc chimg minh c¢6 kha ning
allelopathy [29-32], nhung trong nghién ciru nay tiém ning
allelopathy ciia n6 thap hon so vdi cac loai cay ho cuc khac,
dac biét 1a sao nhay, di quy va sai dat.

Dinh lugng ham lwgng phenolic tong va flavomoid tong
tir dich trich

Két qua dinh tinh cho thiy, dich trich MeOH cuia 6 loai ciy
thu nghiém (hinh 3A va 4A) déu c6 chaa hop chat phenolic va
flavonoid (hinh 3B va 4B).
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Hinh 3. Dinh tinh phenolic (A: Hinh 4. Dinh tinh flavonoid (A:
mau ban diu, B: miu nho thuéc miu ban diu, B: maiu nhé thubc
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Xay dung duong chuan phenolic v6i chit chuan 13 axit
gallic trong khoang ndng do tir 0,02 dén 0,12 (mg/ml) va
dudng chudn flavonoid voi chit chuén quercetin trong khoang
nong do tir 0,02 dén 0,1 (mg/ml). Két qua thu dugc 2 phuong
trinh hdi quy tuyén tinh tuong Gng: y = 5,2321x + 0,001; y =
7,6957x +0,0038 voi hé s6 tuong quan R=0,9994 va R=0,9962.
Dua trén co s& hai duong chuén nay, ham lugng téng phenolic,
flavonoid, ty 1¢ flavonoid/phenolic trong cic mau cay vat liéu
duoc xac dinh va trinh bay ¢ hinh 5.

50 Phenolic @Flavoneid

4.5
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3.5
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25
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15

Ham hrong (mg) co trong 1 g mau tweoi
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1.0 ] \\\ \
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e . I
Sao nhay Saidit  Hudng dwong  Di quy Ctic nham

Loai dich trich

Hinh 5. Ham lwgng phenolic tong va flavonoid tdng ciia 6 loai cay ho cic.

Két qua hinh 5 cho thdy, ham luong tong phenolic va
flavonoid trong dich trich 16n nhét 1a 0,226 va 0,079 mg/ml
trong 1 mg md cdy sao nhay tuoi, tir d6 suy ra dugc ham tong
phenolic va flavonoid trong mo cdy sao nhay tuoi 1a 4,51 va
1,58 mg/g. Theo Respatie va cs (2019) [5], ham lugng phenolic
acid tong trong hoa sao nhay kho 1a 155,4 ug gallic acid/g, chi
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bang 1/29 so vdi cay tuoi theo nghién ciru nay cua ching ti.
Diéu d6 chimg to cac bd phan con lai ciia cdy sao nhay chira
hop chat phenolic gap nhiéu lan trong hoa. Ham lugng phenolic
tong tir dich trich cta 14 ciic nham 1a 143,17 pg gallic acid/g
chét kho [20], trong nghién ciru cta chung t6i, ham lwong nay
14 0,99 mg/g md twoi. Tir cac két qua trén cho ching ta thiy
mdi bd phan cta ciy cho ham lugng phenolic tong khac nhau.

Nghién ctru nay chung to ca 6 loai cdy ho clc c6 thanh
phan chét chuyén hoa thir cip 1a flavonoid, phenolic va ching
c6 chira axit gallic, cht gay trc ché su nay mam ciia ddu Ha
Lan (Pisum sativum) 6 1 mM [33]. Hop chét phenolic tre ché
kha ning phat trién cta cay bang cach thay doi tinh tham cua
mang, qua d6 trc ché kha nang hap thu d1nh dudng cua cay va
cudi ciing tac dong 1én qua trinh sinh tong hop hormones ndi
sinh, chltc nang va cac hoat dong khac nhau cta cac enzyme,
qua trinh quang hop, tong hop protein, phan chia va kéo dai
té bao thuc vat [34]. Thém vao dd, phenolic co thé lam giam
ham luong diép luc bémg cach tre ché tong hop diép luc t6 hodc
phén huy diép luc t6 [35]. Diéu nay giai thich tai sao ham Tuong
phenolic tong trong cdy sao nhay cao dd anh huong dén kha
ning e ché cta dich trich MeOH clia cdy sao nhéy lén co 1ong
vue nude va cai be xanh cao. Do d6, ¢ thé sir dung hop chat
nay trong dich trich cdy ho ctic nhu mot thanh phan cia thude
diét co sinh hoc.

Ham luong flavonoid téng trong dich trich MeOH tur 6 loai
ctic chiém 18-45% so voi tong ham luong phonelic. Trong dich
trich cdy sao nhay, ham lugng phenolic tong va flavonoid tong
cao vuot troi so voi dich trich tir nhitng cay con lai. Tuy nhién,
kha nang uc ché cua dich trich MeOH tir 6 loai ctic tai mot
s6 nong do khong khac biét y nghia. Piéu d6 ching to kha
nang Uc ché cua céc loai dich trich nay con co thé phu thudc
vao sy dong gop cia mot s6 hop chat khac ngoai phenolic va
flavonoid.

Dich trich MeOH cua 6 loai ctic: da quy, sai dét, chic nham,
huong duong, sao nhay va van tho déu c6 chura chat doi khang
thyce vat.

Dich trich MeOH tir cdy sao nhay c6 kha ning tic ché than
va ré cdy cai be xanh va co léng vuc nudc voi ham lugng
phenilic tong va flavonoid tong cao hon cac loai cuc con lai.

Hiéu qua uc ché cua cac loai dich trich 1én chiéu dai ré
manh hon so véi tic dong 1én chidu dai than cua ciy cai be
xanh va co 16ng vuc nudc.
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Nghién ciru hoat tinh khang nim giy bénh tren cam
ciia chiing xa khuan XK1 phan 1ap tir dat trong cam

Tran Bao Tram', Nguyén Thi Hién', Trin Binh Minh', Nguyén Thi Thuy Linh% Hoang Thi Vin Anh?,
Thai Hanh Dung?, Tran Vin Tuin?, Vii Xuin Tao'

"Trung tcim‘Sinh hoc Thuc nghiém, Vién Ung dung Cong nghé, Bo Khoa hoc va Cong nghé
’Phong thi nghiém trong diém Cong nghé Enzym va Protein, Truong Dai hoc Khoa hoc Tw nhién, Dai hoc Quoc gia Ha Noji

Ngay nhén bai 22/2/2021; ngay chuyén phan bién 24/2/2021; ngay nhan phan bién 28/3/2021; ngay chip nhan ding 6/4/2021

Tém tit:

Xa khuin Streptomyces dugc danh gia la chi xa khuin cé tiém nang trong viéc tao ché pham vi sinh dung trong nong
nghiép do chiing an toan va c6 kha ning dbi khang manh véi nhleu loai vi khuén va vi nim giy bénh thuc vat. Trong
nghién ctru nay, 18 chiing xa khuin da dwogc phan lap ti dat trong cam tai tinh Ha Giang, trong dé ching xa Khuén
XK1 dwoc danh gia 13 ¢6 kha ning khang manh v6i nam Penicillium digitatum va Colletotrichum gloeosporioides giy
thdi va rung qua cam. Dyra trén diic diém hinh thai va trinh tw 16S rRNA, chiing xa khuin XK1 dwge xic dinh thue
loai Streptomyces albulus. Trén mdi trwong MT2 véi pH=6, sau 5 ngay nudi lic & 30°C, dich nudi ciy chiing S.
albulus XK1 thé hién hoat tinh khang P. digitatum va C. gloeosporioides manh nhit. Pong thoi, dich nudi ciy chiing
S. albulus XK1 thé hi¢n hoat tinh irc ché kha ning giy bénh ciia nAm P. digitatum trén cam. Nhwr vy, nghién ciru
nay da tuyén chon dwoc chiing xa khuin S. albulus XK1 c6 kha niing khang nim P, digitatum va C. gloeosporioides
manh va c6 tiém nang ung dung trong viéc sian xuét ché phadm sinh hoc dung trong phong trir bénh thdi va rung qua

trén cay cam.

Tir khéa: ciy cam, Colletotrichum gloeosporioides, hoat tinh khang nam, Penicillium digitatum, xa Khuan.

Chi s6 phin logi: 4.1

- £ X
Dét van dé

Tai Viét Nam c6 nhiéu ving trong cam nbi tiéng nhu
Tuyén Quang, Ha Giang, Bic Giang, Yén Bai... Trong
nhitng nim gan day, dién tich va san luong cdy c6 mii,
trong do6 dic bi¢t 1a cdy cam cua ca nudc tang nhanh. Viée
tang nhanh dién tich trong cdy c6 mui ciing kém theo dién
tich bi sau, dich hai ting manh. Trén cdy c6 mui ¢ Viét Nam
phat hién dugc khoang 40 loai bénh hai, trong d6 vi nam
1a mot trong sé nhitng d6i twong gy hai nghiém trong. Vi
nam gay bénh co6 thé bung phat thanh dich va gay ton that
nang né cho nganh trdng cdy c6 mi. Penicillium digitatum
1a nguyén nhén giy bénh thdi mdc xanh va rung qua & cay
c6 mui. P. digitatum nhidm qua vét xudc trén vo qua do con
trung hodc tic nhan vat Iy gay ra. Néu ndm nhiém vao qua &
giai doan trude khi thu hoach thi s& gy hién tuong thdi va
rung qua. Bao tir ndm tir qua thbi hong, c6 thé roi xudng dat
va dugc phat tan boi gié nén dé 1ay nhiém téi cac qua khac
[1]. Nam Colletotrichum ciing dwoc ghi nhan 13 tac nhan
gy rung qua trén cdy c6 mui. C. gloeosporioides chii yéu
gdy bénh than thu [2], nhung loai nim nay ciing dugc bao
cdo la gay ra cdc tri¢u chimg bénh ¢ giai doan trudce khi thu
hoach nhur kho canh, khé cudng qua, thdi cudng giy rung
qua [3, 4].

Hién nay, dé déc tri cac bénh do vi nam gay ra trén cay
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¢6 mui, ngudi dan van chi yéu ding cac loai thude bao vé
thuc vat hoa hoc. Su dung nhiéu loai hoa chét bao vé thuc
vat trong kiém soat vi ndm gy hai da dé lai nhidu hau qua
cho san xudt va méi truong. Do vay, van dé nghién ctru ing
dung ché pham sinh hoc trong kiém soat, phong trir vi ndm
gdy hai dang ngay cang dugc quan tm trong chién luoc phat
trién nong nghiép bén viing. Xa khuan dugc coi 1 tic nhan
kiém soat sinh hoc trong nong nghiép voi kha nang sinh
nhleu hoat chét duogc sir dung dé kiém soat vi khuan va vi
nidm gay bénh thyc vat [5]. Chang cé kha nang tiét cac chat
chuyén hoa thtr cap trc ché sinh truong (nhu khang sinh, doc
t6, chat hoat dong bé mit, chit dé bay hoi) ¢ thé ngan chin
hodc tiéu diét vi sinh vat khac [6]. Cac loai xa khuan thudc
chi Streptomyces duge xem 13 ngudn san xuét chit khang
sinh nhiéu nhat [7]. Viéc tim kiém cac ching xa khuan c6
kha nang khang P. digitatum va C. gloeosporioides phuc vu
nghién ctru san xudt ché pham sinh hoc phong trir bénh théi
rung qua trén cdy cam s& gop phan xiy dung va phat trién
nganh néng nghiép an toan va bén viing.

Vat liéu va phuong phap nghién ciiu

Vit li¢u

Chung nam P, digitatum va C. gloeosporioides giy bénh
thdi rung qua trén cdy cam dugc cung cdp va luu giit tai

M
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Abstract:

Streptomyces are considered to be one of the
actinomycetes genera having potential in the production
of agricultural probiotics because they are safe and
have strong antagonism to many bacterial and fungal
species that cause plant diseases. In this study, 18 strains
of actinomycetes were isolated from growing oranges’
soil in Ha Giang province, of which the actinomycete
strain XK1 was considered to be strongly resistant
to the fungi Penicillium digitatum and Colletotrichum
gloeosporioides causing fruit rot and shedding in citrus.
Based on morphological characteristics and 16S rRNA
sequence, the strain XK1 was determined to belong to
the Streptomyces albulus. On MT2 medium with pH=6,
after five days of shaking cultivation at 30°C, the liquid
cultures of S. albulus XK1 showed the strongest resisting
activity to P. digitatum and C. gloeosporioides. At the
same time, the broth cultures of S. albulus XK1 showed
inhibitory activity against P. digitatum in oranges. The
actinomycete strain S. albulus XK1 was selected base
on strong antifungal ability against P. digitatum and C.
gloeosporioides and had a potential for application in
the production of probiotics used to control fruit rot and
shedding in citrus.

Keywords: actinomycete, antifungal activity,
Colletotrichum gloeosporioides, orange crops, Penicillium
digitatum.

Classification number: 4.1

TAP CHI

HOA HOC

ONG NGHE /It Nam 63(5) 5.2021

Trung tam Sinh hoc Thyc nghiém, Vién Ung dung Cong
nghé, Bo Khoa hoc va Cong nghé.

Cac mau df%t ving ré cdy cam khoe manh dugc thu thdp
tai Ha Giang dé phan 1ap cac chung xa khuan.

Cam dung cho nghién ctru kha ning khing nim P
digitatum cua dich nudi chung xa khuan XK1 1a cam giong
V2 trong tai Ha Giang ¢ giai doan thu hoach.

Thu maéu dit

Thu miu dit ving ré cua cac cdy cam khoe manh, phat
trién t6t. Mdi diém thu dao xudng tir mat dat 10-15 cm va
ldy khoang 100 g dit xung quanh ving r& ciia cdy. Mau
dugc dung trong tai polyetylen riéng biét, ghi thoi gian va
dia diém thu mau. Mau dugc bao quan mat va duoc su dung
dé phan 1ap cac ching xa khuén.

Phén lgp xa khudn

Céc chung xa khuan dugc phan lap trén moéi truong
ISP4. Cac miu dat dugc pha lodng bang nude cit khir tring
dén cac nong do khac nhau tir 10 dén 10-. Cay trai mau &
cac ndng do pha lodng trén moéi trudng ISP4. Cac dia dugc
1 & 28-30°C cho dén khi thu nhén cac khuén lac xa khuén
riéng r€ [8].

Thu bao tir nim

Céc chung nam P, digitatum va C. gloeosporioides duoc
nudi cdy trén moi truong PDA 3-5 ngay & 25-28°C dé tién
hanh thu bao tir. Quy trinh thu bao tr dugc thuc hi¢én theo
Vu va cong su (2018) [9]. Dich bao tir dugc xac dinh néng
d6 bang budng dém Thoma va pha lodng dén ndng do thich
hop dé st dung cho cac thi nghiém tiép theo. Dich bao tir
¢6 thé duoc bao quan & 4°C dé st dung trong 3-4 tuan hoic
gitr 1au dai trong glycerol 20% ¢ -30°C sau khi da dugc lam
dong trong nito 1ong.

Xdc djnh hogt tinh khang néim bﬁng phwong phap dat
thoi thach va khuéch tan trén dia thach

Vi phuong phap dat thoi thach dung cho sang loc ban
dau, cac chung xa khuin dugc nudi trén méi truong ISP4
0 30°C, sau 72 gio duc nhiing thoi thach c¢6 duong kinh 9
mm dat 1én trén cac dia da duoc céy trai 50 pl dich bao tu
cac chung ndm gy bénh (10° bao ti/ml). Hoat tinh khang
nam dugc tinh bang hiéu s6 duong kinh vong khang ndm va
duong kinh thoi thach.

V6i phuong phap khuéch tan trén dia thach, chung xa
khuan dugc nudi lic trong méi truong dich thé (Iic 200
vong/phut) & cac diéu kién khac nhau (méi trudng, thoi gian,
nhiét d6, pH). Dich nuéi xa khuan dugc ly tim 12000 vong/
phut trong 10 phat dé thu phan dich. B sung 50 pl dich
thu dugc vao mdi 16 trén dia thach PDA di duoc céy trai
50 pl dich bao tir cac ching nim gay bénh (10° bao ti/ml).
Céc dia petri sau khi dat thoi thach hoac bod sung dich xa
khudn duge nudi & 25°C trong thoi gian 5-7 ngay va do
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duong kinh vong khang nam hinh thanh [10]. Hoat tinh
khang nam dugc tinh bang hiéu s6 duong kinh vong khang
nam va duong kinh giéng thach.

Dinh danh chiing xa khuin XK1 thong qua dic diém
hinh thdi va gidi trinh tw 16S rRNA

Hinh thai va mau sic khuan lac cua chung xa khuén
XK1 duoc quan sat sau 5-6 ngdy nudi ciy trén méi truong
ISP4 ¢ 30°C. Chiing xa khuan XK1 dugc nudi cdy truc tiép
trén tidu ban kinh hién vi vo tring ¢6 chira mi trudong ISP4.
Tiéu ban duoc giit trong hop nhwa v6 tring ¢ bo sung gidy
thim va nude vo trung dé duy tri do am. Mau duge 1 & 30°C
trong 4-5 ngay. Hinh thai cia hé soi va cudng sinh bao tir
duogc quan sat dudi kinh hién vi [9]. Pdng thoi, DNA téng sb
ctia chung XK1 duoc tach chiét theo quy trinh nhém nghién
cuu da cong bd [11] Trinh tu 16S rRNA duoc khuéch dai
tr DNA tong s6 bang PCR sir dung cap moi da nang dac
hiéu cho phd rong cac loai vi khuan gdm: mdi xudi 63F:
5"-CAGGCCTAACACATGCAAGTC-3" va mdi ngugc
1378R: 5’-GGGCGGWGTGTACAAGGC-3’ [12]. San
pham PCR dugc dién di trén gel agarose 0,7% va tinh sach
bang kit tinh sach ctia hing Promega (M§). Mau DNA tinh
sach dugc giai trinh tu bdi Cong ty 1st BASE (Singapore)
va trinh ty 16S rRNA dugc phan tich so sanh voi co so dir
liéu ctia GenBank. Cay phat sinh chung loai duoc xay dung
bang phan mém MEGAG6 [13].

Téi wu diéu kién nuéi cdy chiing xq khuin XK1 dé dat
dugc hoat tinh khang P. digitatum va C. gloeosporioides
cao

Diéu kién nudi cdy duogc tdi wu ddi voi ching xa khuan
XK1 bang cich so sanh hoat tinh khang nim ctia dich nuéi
ching xa khudn XK1 & cac diéu kién khac nhau. Hoat tinh
khang ndm dugc xac dinh bang phuong phap khuech tan
trén dia thach [10]. Cac diéu kién tdi wu bao gébm: moi
truong dinh dudng (ISP4, SKS, MT301, 2M va MT2); thoi
gian nudi cdy (1,2, 3, 4, 5, 6, 7 ngdy); nhiét d6 nudi cy (25,
30 va 37°C); pH méi truong (5, 6, 7, 8). Thanh phan cac
mdi truong sir dung trong nghién ciru bao gém: ISP4 (g/l:
tinh bot-10; K. HPO,-1; MgSO,-3; NaCl-5; (NH,),SO,-2;
pepton-5, CaCO,-2; FeSO,-0,001475; MnCl,-0,001; ZnSO,-
0,001835); SKS (g/l: tinh bot-10; glucose-10; bot dau
tuong-10; peptone-5; CaCO,-3); MT301 (g/l: tinh bot-24;
glucose-1; peptone-3; cao thlt 3; cao ndm men-5; CaCO,-
4); 2M (g/l: tinh bdt-20; bot ddu twong-15; cao ndm men-
2; CaCO,-4); MT2 (g/l: tinh bot-25; glucose-20; bot dau
tuong- 10 cao nim men-10; NaCl-2; CaCO,-5; MgSO,-1).

Dadnh gid khd nang khdng ndm P. digitatum trén cam
cuia dich nudi chiing xa khuan XK1

Quéa cam dugc lam sach biang nudc cit vo tring va
ethanol 70%, sau d6 tao vét throng xdm nhidm bing tim vo
tring. O cong thic thi nghiém lay nhiém nam P. digitatum,
cam dugc chia lam hai nhém, mét nhom cam dugc ngdm

TAP CHI

HOA HOC

ONG NGHE I} Nam 63(5) 52021

Khoa hoc Néng nghiép n——

trong dich nudi chung xa khuan XK1 (diéu kién nudi theo
két qua nghlen ctru toi wu) va mot nhom cam duge ngam
trong nudc cit vo trung trong 30 phut va de kho ty nhién,
sau d6 duoc 1ay nhiém 10 pl dich bao tir nam P. digitatum
(ndng do 10° bao tir/ml) [9]. O cong thirc ddi ching, hai
nhoém cam duoc xir 1y twong ty nhung khong tién hanh lay
nhiém nam P, digitatum. Thi nghiém dugc b tri trong hop
kin vo tring & 25°C va quan sat sau 3, 5 va 7 ngay. Moi
nhém cam gém 10 qua va mdi cong thire thi nghiém dugc
lap lai 3 lan.

Keét qua va thao luan

Phan Igp va tuyén chon chiing xa khudn khdng nim P
digitatum va C. gloeosporioides

Tir cac mau dat thu tai ving ré cac cdy cam phat trién
khoe manh, chung t6i da phan 1ap dugc 18 ching xa khuén
khac nhau. Panh gia so b kha ning khang nam P, digitatum
va C. gloeosporioides bang phuong phap dat thoi thach cho
théy, ching xa khuin XK1 thé hién hoat tinh khang manh
ddng thoi ca 2 loai ndm gy bénh thdi va rung qua trén ciy
cam la P. digitatum va C. gloeosporioides (hinh 1).

A B
30

25

(mm)

A
nam

20

o
P. digitatum

[&)]

Buwdng kinh vong khang
o
C. gloeosporioides

P. digitatum C. gloeosporioides

Hinh 1. Kha ning khang nim P. digitatum va C. gloeosporioides cia
chiing xa khuan XKI1. (A) Puong kinh vong khang nam; (B) Vong
khang nam trén dia moi truong.

Trén thé gidi, rit nhidu cong trinh khoa hoc da dé cap toi
kha nang khang nam bénh thyc vét ctia cac ching xa khuan.
Chung xa khuan Streptomyces halstedii AJ-7 dugc danh gia
¢6 kha ning kiém soat nim Phytophthora capsici gay bénh
trén cay ot do [14] hay ching xa khuan S. rhizosphaericus
0250 c6 kha nang khang manh ndm Fusarium oxysporum gay
bénh héo rt 6 cdy mudp [15]. Xa khuan S. rochi ¢6 kha nang
dbi khang véi ndm P capsici giy bénh thdi ré trén 0t véihi¢u
qua giam bénh lén dén 78,9% va tic ché sy phat trlen cua sgi
nam P. capsici trong diéu kién in vitro bang cach tiét khang
sinh [16]. Chiing xa khuan XK1 phén 1ap duoc trong nghién
clru ndy c6 kha niang khang manh véi ndm gy bénh trén cay
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cam la P, digitatum va C. gloeosporioides. Do do6, ching xa
khuan XK1 c6 tiém nang phuc vu nghién ctru san xuat ché
pham sinh hoc phong trir bénh thoi rung qua trén cay cam.

Dinh danh chiing xa khuin XK1

Pé xac dinh an toan sinh hoc va nhén biét chung xa
khudn XK1 dung cho nghién ciru san xuét ché pham vi sinh
kiém soat nam P, digitatum va C. gloeosporioides giy bénh
trén cam, ching t6i tién hanh dinh danh ching XK1 néu trén
dya trén dc diém hinh thai va trinh ty 16S rRNA. Pénh gia
vé dic diém khuén lac cho thiy, chung xa khuan XK1 c6
khuén lac 161, bé mit nhin, co cac nép, ban diu c6 mau tring
sau chuyén sang mau xam, duong kinh khuén lac tir 3-5 mm
sau 5 ngay nudi cdy trén moi truong ISP4 & 28-30°C. Quan
sat dudi kinh hién vi cho thy, khuén ty co chat déu phan
nhanh manh va khoéng bi dat. Tu cuong sinh bao tir hinh
thanh chudi bao tir dai co dang xoan moc cau, cong nhe &
dau (hinh 2A). Céc dic diém nay la nhiing dac diém dién
hinh cia chi xa khuén Streptomyces [17].

A

Streptomyces tendae ATCC 19812 (NR025871)
100 lj pactum NBRC 13433 (NR041134)

Streptomyces kagoshimanus NBRC 13816 (AB184504)
%0 Streptomyces bellus NBRC 12844 (NR041222)

XK1
1] Streptomyces albulus YC51 (MK130725)
Streptomyces bikiniensis DSM 40581 (NR026177)
,— Streptomyces ostreogriseus NBRC 13423 (AB184392)

o icus NRRL B-2535 (NR043822)
\—EZL,f Streptomyces bacillaris AP-09-1A (LR216758)
%L Streptomyces microflavus NRRL B-2156 (NR043854)
\ . £3 R A ~ R \ re
Hinh 2. Pinh danh chiing xa khuan XK1 dya trén dic diém hinh thai
va trinh tw 16S rRNA. (A) Hinh thai chiing xa khuan trén dia thach YSP4

va dudi kinh hién vi; (B) Két qua khuéch dai trinh ty 16S rRNA; (C) Cay
phat sinh loai dua trén trinh tu 16S rRNA; M: 1 kb DNA marker.

Pé dinh danh ching xa khuin XK1, DNA tong sb cua
ching xa khuan XK1 dugc tach chiét dé s dung cho phan
{ng PCR khuéch dai 16S rRNA véi cap mdi 63F/1378R. Két
qua PCR cho thiy ¢6 mot bang duy nht kich thudc khoing
1300 bp (hinh 2B). San phém PCR duoc dién di kiém tra trén
gel agarose 0,7%, sau d6 dugc tinh sach bang kit tinh sach
DNA cua hing Promega theo huéng din cia nha san xut.
Mau DNA tinh sach duoc giai trinh ty boi Cong ty 1st BASE
(Singapore). Két qua so sanh trinh ty 16S rRNA véi dit liéu
trong GenBank va xay dung cdy phat sinh chung loai st dung
phan mém MEGAG [13] cho thdy, ching xa khuin XK1 thudc
loi Streptomyces albulus v6i d6 twong dong vé trinh tyr 16S rRNA 14
99% (hinh 2C). Do vay, ching XK1 dugc xac dinh 1a Streptomyces
albulus XK1.
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Nghién curu diéu kién nuoi cd'y 101 wu cho chiing xa khudn
S. albulus XK1

Mbi truong dinh dudng, thoi gian nuéi cdy, nhiét do va
pH moi truong 1a céc yéu to quan trong, anh huong t6i hoat
tinh khang vi sinh vat ctia xa khuan [18, 19]. Trong nghién
cliu nay, cac didu kién nudi céy chung xa khuin XK1 duoc
tdi uu nham thu duoc hoat tinh khang nam P. digitatum va C.
gloeosporioides cao nhat. Két qua toi wu cho thy, ching xa
khuan XK1 dugc nuéi lic trén moi truong MT2 véi pH=6, sau
5 ngay nudi & nhiét d9 30°C cho hoat tinh khang dong thoi ca 2
loai nam P, digitatum va C. gloeosporioides cao nhat (hinh 3).

®P. digitatum  OC. gloeosporioides

40 8P. digitatum 0. gloeosporioides

(mm

Buang kinh veng khang nam (mm)

YSP4 SKS MT301 MT2 ™ 1ngdy 2ngdy 3ngay 4ngdy 5ngay 6ngay 7ngay

M6i trurdmg
Cc D E

P, digitatum  OC. gloeosporioides 3

Thei gian

Ea0 BP. digitatum  OC. gloeosporioides T o,

C. gloeosporioides

P digitatum

25% 30c 3t 5 6 7 8
Nhigt do PH

Hinh 3. Két qué nghién ciru diéu kién nudi cdy tdi wu cho chiing xa
khuén XK1. (A) Céc loai m6i truong dinh dudng; (B) Thoi gian nudi chy;
(C) Nhiét do nudi cdy; (D) pH moi truong nudi cay; (E) Khd nang khang
nam cia dich nudi ching xa khuén & diéu kién t6i wu.

Kha nang khang nimP. digitatum trén cam cia dich nuoéi
chiing xa khudn XK1

Dich nuo6i ching xa khuén S. albulus XK1 dugc xé4c dinh
c6 kha nang khang manh nam P. digitatum, tuy nhién kha nang
khang ndm trén cam 13 két qua quan trong nham dinh huéng
g dung dich nudi ching xa khuan XK1 vao thyc té san xuat
ché pham sinh hoc. Két qua nghién ctru sau 3-7 ngdy cho
théy, trén cdc mau cam dugc xir 1y véi nude cat va dich nuéi
chiing xa khuan XK 1 khong lay nhiém bao tir ndm P, digitatum
khong ¢ hién tugng bat thuong, ching to nudc cat va dich
nudi ching xa khuan XK1 khong lam anh huéng t6i cam. Trén
mau cam dugc xtr 1y voi nude cat va lay nhiém bao tir ndm P
digitatum, cam bt dAu xudt hién hién tuong thoi héng sau 3
ngdy, sau 5 ngay cam bj thoi 50% bé mit qua va sau 7 ngay
cam da bi thdi toan bd bé mit qua. Tuy nhién, trén mau cam
xir 1y véi dich nudi ching xa khuan XK1 khong thiy xuét hién
hién twong thdi hong (hinh 4). Nhu vay, c6 thé thy, dich nuoi
chung xa khuan XK1 khong chi khang nim P. digitatum trén
dia thach ma con khang manh khi thtr nghiém trén cam. Kha
niang khang ndm P. digitatum cia dich nuoi chung xa khuan
XK1 c6 thé 1a do chung xa khuén nay ¢6 kha ning sinh tong



hop céc chat c6 hoat tinh sinh hoc nhu khang sinh, doc t6, chat
hoat dong bé mat, chat dé bay hoi, tr d6 co thé ngan chan sy
sinh truong hoac tiéu diét nam bénh [6, 7]. Hién nay ¢ Viét
Nam, cac nghién ctru stt dung vi sinh vt dé kiém soat nim P,
digitatum giy bénh trén cam chua c6 nhiéu. Trong khi d6, cam
1a mot trong nhimg cdy trong phd bién va dién tich trong ngay
cang mo rong. Dich nudi ching xa khuén XK1 c6 thé st dung
cho san xuat ché pham vi sinh khang nim P. digitatum gy
bénh trén cam.

Gay nhiém bao t& ndm P. digitatum
Ngam nudc cat Ngam dich nuéi XK1
s—

Khéng gay nhiém ndm
Ngam nudrc cat Ngam dich nuéi XK1

3 ngay

5 ngay

7 ngay

Hinh 4. Khé néng khang nam P. digitatum gy bénh trén cam ciia dich
nuéi chung xa khuan XKI1.

Keét luan

Nghién ciru nay da tuyén chon dwoc ching xa khuan
XK1 phéan lap tir dit trong cam tai tinh Ha Giang c6 hoat
tinh khang manh ddng thoi ca 2 loai nam P, digitatum va C.
gloeosporioides giy thbi va rung qua cam. Dya trén dic diém
hinh thai va trinh ty 16S rRNA, chung xa khuén XK1 duoc xac
dinh thudc loai Streptomyces albulus. Diéu kién nudi céy tdi
uu cho chung S. albulus XK1 dat hoat tinh khang P. digitatum
va C. gloeosporioides manh nhat gdm: méi truong MT2 véi
pH=6, thoi gian nudi 5 ngay ¢ 30°C. Dich nuéi cdy ching S.
albulus XK1 thé hién hoat tinh e ché kha ning gy bénh cua
nam P. digitatum trén cam. Ching xa khuan S. albulus XK1
¢6 tiém ning g dung trong viée san xudt ché phdm sinh hoc
ding cho kiém soat vi nim P, digitatum va C. gloeosporioides
gay bénh thbi va rung qua trén ciy cam.
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Panh gia kha ning san xuat
cua ba to hop lai ga bo me
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Trung tam Nghién cieu gia cam Thuy Phwong, Vién Chan nudi
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Tom tit:

Nghién ciru dwge thwe hién tai Tram nghién ciru chin nudi ga Pho Yén thudc Trung tim Nghién ctru gia cAm Thuy
Phuong tir thang 1/2019 dén thang 8/2020 nham danh gia kha ning sin xuit ciia cic t6 hop lai (THL) ga bd me
(@TN1 x QTN2, 3TN1 x QTN3, 3TN1 x QTN32) va ga thwong pham TN12, TN13, TN132. Két qua cho thiy, 3 THL
ga bé me (8TN1 x QTN2, 3TN1 x QTN3, 8TN1 x QTN32) ¢6 niing suit trirng/mai/68 tuin tudi va tiéu ton thirc
in (TTTA)/10 qua trimg lan hrgt 12 191,74 qua va 2,30 kg; 196,32 qua va 2,27 kg; 198,78 qua va 2,25 kg. Ty 1é phai
dat 14n lwot 12 97,43, 97,07 va 97,67%. Ga thwong phidm TN12, TN13, TN132 c6 khdi lrgng co thé dén 8 tuan tudi va
TTTA/kg ting khoi lwgng lan lwot 13 2440,07 g va 2,29 kg; 2360,12 g va 2,26 kg; 2407,15 g va 2,22 kg.

Tir khéa: ga bé me, kha ning san xuit, t6 hop lai.

Chi sé phdn logi: 4.2

Pit van de

Trong nhitng nim gan day, chin nudi ga di va dang phat
trién manh ca vé s6 luong va chat lugng, song song vai chin
nudi truyén thong thi chin nudi trang trai tap trung quy mo
16n ciing phét trién nhanh. Didu nay doi hoi chung ta phai
luén déy manh cong tac giéng nhu chon tao, chon loc cac
gidng ga 16ng mau ning suat cao.

Chinh vi vay giai doan 2017-2020, Trung tdm Nghién
ctru gia cam Thuy Phuong da dugc Bo Nong nghiép va Phat
trién nong thon giao chu tri dé tai “San xuat thir nghiém 3
THL ga b6 me tir 3 dong ga 1ong mau VCN/TP-TN1 (viét
tat TN1), VCN/TP-TN2 (TN2) va VCN/TP-TN3 (TN3)”.
Trong d6, dong TN1 c¢6 khdi lugng co thé 8 tuin tudi
ga trong dat 2621,35 g, ga mai dat 2203,86 g, ning suat
tring/64 tuan tudi dat 152,74 qua, ty 1& phoi dat 96,12-
96,84%, ty 1& no/tong tring ap dat 82,06-82,68%. Dong ga
TN2 ning suit trimg/64 tun tudi dat 180,46 qua, ty 1 phoi
dat 96,72-97,34%, ty 1& né/tong trimg ap dat 82,68-83,79%.
Dong ga TN3 ning suat trimg/64 tuan tudi dat 185,12 qua,
ty 1¢ phoi dat 96,72-97,34%, ty 1& no/tong tring ap dat
82,74-83,54% [1].

Nghién ciru nay dugc thyc hién nham danh gia kha ning
sinh san cua ga bé me (ZTNI x QTN2, TNI x QTN3,
JTN1 x QTN32); danh gia kha ning cho thit ctia ga thuong
pham TN12, TN13 va TN132.

‘Tac gia lién hé: Email: nguyenquykhiem64@gmail.com
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Vat liéu, noi dung va phuong phap nghién ciiu
Vit liéu, dia diém va thoi gian nghién civu

Vat liéu nghién ciru: gidng ga duoc chon tao tir bd gidng
ga 16ng mau Hubbard Redbro va Sasso SA31L, gom:

1) Ga sinh san bd me: tréng TN1, mai TN2, TN3 va
TN32.

ii) Ga thwong pham: TN1, TN2, TN3, TN12, TN13,
TN32, TN132.

Pia diém nghién ciru: Tram nghién ciru chan nudi ga Phd
Yén thugc Trung tdm Nghién ctru gia cam Thuy Phuong.

Thoi gian nghién ciru: tlr thang 1/2019 dén thang 8/2020.
Noi dung nghién ciru

- Nghién ctru kha ning sinh san ctia THL ga b me
(ATNI x QTN2, ATN1 x QTN3, ITN1 x QTN32).

- Nghién ctu kha nang sinh truong va cho thit cia ga
TNI1, TN2, TN3, TN12, TN13 va TN132.

Phwong phap nghién ciru
B6 tri thi nghiém:

Trén dan ga sinh san: st dung phuong phap phan 16 theo
mo hinh mét nhan t6 ngiu nhién hoan toan (CRD) dé danh
gia khd ning sinh san, ty 1& phoi va TTTA/10 qua trimg cta
c4c THL ga bd me. Luc 20 tudn tudi, THL bé tri 3 16 thi
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Abstract:

The research was conducted at the Pho Yen Chicken
Research Station, Thuy Phuong Poultry Research
Center, from January 2019 to August 2020 to evaluate
the productive ability of the combinations of hybrid
parent hens (3TN1 x QTN2, 8TN1 x QTN3, TN1
x QTN32) and commercial chicken TN12, TN13,
TN132. The results achieved: 3 parent hen hybrid
combinations (3TN1 x QTN2, 3TN1 x QTN3, dTN1 x
QTN32) have the egg yield/hen/68 weeks of age and feed
consumption/10 eggs are 191.74 eggs and 2.30 kg; 196.32
eggs and 2.27 kg; 198.78 eggs and 2.25 kg respectively.
The rate of embryo reaches 97.43, 97.07, and 97.67%.
The commercial chickens TN12, TN13, TN132 have the
body weight at 8 weeks of age and feed consumption/kg
body weight gain are 2440.07 and 2.29 kg; 2360.12 and
2.26 kg; and 2407.15 g and 2.22 kg respectively.

Keywords: hybrid combinations, parent hens, production
capacity.

Classification number: 4.2
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nghiém, mdi 16 gém 50 mai sinh san, thi nghiém lap lai 3
lan. So d6 bd tri thi nghiém duoc trinh bay & bang 1.

Bang 1. So' dd bé tri thi nghiém.

~ THL1 THL?2 THL3
Dién giai bVT
@TNIxQTN?)  (GTNIxQTIN3) (JTNIx QTN32)
86 luong ga 20 22500 o
win tudr con 53 x509 58 x509 53509
S6 1an Iap lai lan 3 3 3
Téng s6 g con 154 x 1509 15 x 1509 158 x 1509

Trén dan ga thwong pham: thi nghiém nghién ctru danh
gid uu thé lai ciia ga thuong pham TN12, TN13 va TN132,
sit dung phuong phap phan 16 theo mé hinh mét nhén t6
ngau nhién hoan toan (CRD). So d6 bb tri thi nghiém nhu
o bang 2.

Bing 2. So' dd b tri thi nghi¢m.

Chi tiéu PVI TNI TN2 TN3 TNI2 TN13 TN32 TNI32
Sélwong ga I ngaytudi con 50 50 50 S0 50 50 50
S6 1an Iap lai lin 3 3 3 3 3 3 3

S6 g thi nghi¢m con 150 150 150 150 150 150 150

Ché d6 cham soc nudi dudng sinh san va thuong pham
duoc thyuc hién theo quy trinh cham s6c¢ nu6i dudng ga 16ng
mau TN [2] (bang 3 va 4).

Bang 3. Gia tri dinh dwéng nudi ga sinh san.

Chi tiéu 21-23 (tuén tudi) >24 (tuan tudi)
ME (kcal/kg thirc dn) 2750 2750

Protein tho (%) 16,00 17,00

Canxi (%) 2,50 3,43

Phét pho téng s6 (%) 0,70 0,70
Methionine (%) 0,45 0,41

Lysine tong s6 (%) 1,03 0,96

Ghi chi: ME 14 nang lugng trao ddi.

Bang 4. Gia tri dinh dudng ciia thirc in nudi ga thwong phim.

Chi tiéu 1-4 tuin tudi 5-8 tuén tudi
ME (kcal/kg thirc an) 2900 3150

Protein tho (%) 20,00 18,00

Canxi (%) 1,00 1,00

Phét pho tong s6 (%) 0,60 0,65
Methionine (%) 0,75 0,70

Lysine téng s6 (%) 1,28 1,10

Cac chi tiéu theo doi:

Trén dan ga sinh san: tudi dé 5%, khdi lugng co thé va
khoi lugng trang, TTTA/10 qua tring, ty 1¢ dé, nang suat
tring, ket qua ap nd.

Trén dan ga thuong phdm: ty 1& nudi song; kha ning

a1
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sinh trudng; hiéu qua sir dung thic an; nang sudt thit; chi
0 san xuat, chi s kinh t&; uu thé lai vé khoi lugng co the
va TTTA.

Céc chi tiéu theo doi duogc tinh toan theo phuong phap
cua Bui Hiru Poan va cs (2011) [3].

Phirong phdp xir Iy s6 liéu: cac sé liéu thi nghiém duoc
xir Iy thong ké bang phin mém Minitab phién ban 16.0; xtr
Iy théng ké ANOVA-GLM. Céc két qua thi nghiém trinh
bay trong cac bang s liéu 1a gia tri trung binh =+ sai s6 cia
s6 trung binh (SEM).

Keét qua nghién ciiu va thao luan
Trén 3 THL ga bé me

Tuéi thanh thuc sinh duc: két qua bang 5 cho thiy, tubi
dé 5% ciia ga thi nghiém 1a 164-167 ngay. Khéi lugng co
thé ctia THL1, THL2, THL3 luc dé dat ty 18 5% la 2630,67,
2612,89 va 2602,00 g; lac 38 tuan tudi khéi luong co thé
ga THL1, THL2 va THL3 lan luot 1a 2834,00, 2801,56 va
2816,89 g/con. Khbi luong trimg luc dé dat ty 16 5% cua
ca 3 dong ga trén 1a 50,06-50,27 g. Tai thoi diém 38 tuin
tudi, khéi luong trimg ga THLI 1a 59,20 g; THL?2 1a 58,89
g va THL3 14 59,02 g. Su sai khac vé khdi lwong co thé va
khdi luong trimg lac 38 tuan tudi khong co ¥ nghia thong
ké (p>0,05).

Bang 5. Tudi thanh thuc sinh duc, khéi lrgng co' thé va khdi lwong
trirng (n=3).

Chi it THL 1 THL?2 THL3 SEM
(@TN1xQTN2)  (STN1xQTN3) (STNIxQTN32)

Tudi dé 5% (ngy) 167 165 164

Khéi lugng co thé (g)

Tudi dé 5% 2630,67 2612,89 2602,00 16,800 0,191
38 tudn tudi 2834,00 2801,56 2816,89 13,700 0,072
Khoi lugng tring (2)

Tubi dé 5% 50,27 50,12 50,06 0463 0857
38 tudn tudi 59,20 58,89 59,02 0282 0444

Ty 1é dé, nang sudt trimg va TTTA/10 qua trimg: két
qua bang 6 cho thiy, ga bd me TN co ty 1& dé ca giai doan
thi nghiém (24-68 tuan tudi) cao nhit 1a THL3 (63,10%),
tiép dén 1a THL2 (62,32%) va thap nhat 1a THL1 (60,87%).
Ning suét trimg/mai/68 tuan tudi va TTTA/10 qua tring
cta THL1 1a 191,74 qua va 2,30 kg; THL2 1a 196,32 qua va
2,27 kg; THL3 1a 198,78 va 2,25 kg. C6 su sai khac vé nang
suét tring giita cac THL v&i p<0,05.

Theo Nguyén Quy Khiém va cs (2016) [2], ning suat
trimg/mai/64 tuan tudi ciia ga TN23 1a 183,47 qua va TN32
12 184,02 qua. Két qua nghién ciru cia Phing Puc Tién va
cs (2009) [4] trén ga bd me TP12 va TP21 cho biét ning
suét tnrng/ma1/68 tudn tudi 1a 183,83 va 183,03 qua. Nhu
vay, két qua nghién ctru nay dat cao hon cua céc tac gia trén.

TAP CHI

HOA HOC

ONG NGHE /It Nam 63(5) 5.2021

Bing 6. Ty 1é dé, ning suét trimg va TTTA/10 trimg.

NST cong

THLI (§TNI x 9TN2) dn (qud)

THL2 (GTNI x QTN3) THL3 ($TNI x 9TN32)

I:?in i NST TTH/ Ty NST T T NST o TTTA
lede  congdon 10tmg lédé  congdon I10trimg lédé  congdom 10trimg SEM p
o) (i) kg () () (k) ) (qui) (k)

M6 B 48T 59T 3B 69 4l B4 702 413 028 0000
729 090 1976 200 768 208 1% T 229 10 0427 0001
3032 8345 3% L 8305 94T L3 8548 4024 168 0625 0003
B35 8142 543 17T 8 S8 L4 820 ST LB 0808 0006
3638 7897 098 18 TS I 185 M Ml 1% 1018 0022
3040 799 8631 193 A6 8882 194 TR 900 190 1230 002
Q47077 007 19 7200 10393 200 7153 10504 200 1400 0036
547 6545 1492 2010 6789 LS9 213 6857 1944 210 1620 0034
850 6337 1822 219 6445 LT 224 6427 198 224 1830 0046
5153 6072 4098 228 6130 14460 235 6L4 14590 233 2010 0056
5656 ST43 15303 240 5703 15658 25 763 15800 250 2210 0078
5159 S364 16430 259 5497 16812 25 sS4 16946 261 2390 0087
6062 4996 17479 278 %055 17874 275 SL9L 18036 267 2500 0080
6365 4599 18445 300 4665 18853 298 4841 19052 28 2490 006l
66:68 3472 19174 401 3709 19632% 384 3932 19878 35 2400 0030
2468 6087 19174 230 23 193¢ 227 6310 19878 225 2400 0030
Uuthé li 245 183

Ghi chi: NST: nang suit trimg.

Ty 1é phéi va két qua dp no: qua theo ddi 6 1ra 4p (bang
7) cho thiy, ty 18 trimg c6 phoi cia THL1 1a 97,43%; THL2
12 97,07%; THL3 14 97,67%. Su sai khac vé ty 1€ phoi gitra
cac THL c6 y nghia thong ké (p<0,05). Ty 1& né va ty 18 ga
loai 1/tong tring ap ctia THLI 1a 83,84 va 82,16%; THL2
la 84,13 va 82,46%; THL3 1a 84,77 va 83,06%. Khong co
su sai khac vé ty 18 no va ty 1& ga loai 1/tong tring ap giita
cac THL (p>0,05). Theo nghién ciru cia Phing Birc Tién va
cs (2009) [4] trén ga bd me (ga trong TP4 x ga mai TP12, ga
trong TP4 x ga mai TP21) ty 1¢ phoi dat 96,17-96,27% va
ty 1& ga loai 1/tong trimg 4p dat 82,23-83,39%, nhu vay két
qué vé ty 1¢ phoi trong nghién ctru nay dat cao hon, ty 1¢ ga
loai 1/tong trimg 4p 1a twong dwong.

Bang 7. T¥ 1é phdi va két qua Ap né.

THLI THL2  THL3

Chi titu (i @NIx @y @y SEM p
™) ™) ™)

Thig g (qd) 4048 4064 485

Ty I phoi (%) 6 o4 on o6 0316 0016

Tyknoingrimgdp (%) 6 83,84 8,3 W7 L4608

Tyl galoai longring o 4y 4 $2.46 $06 0651 008l

ip (%)

Trén dan ga thuwong phém

Ty 1é nuéi song: két qua bang 8 cho thdy, ty 1& nudi song
dén 8 tuan tuoi cua cac con lai TN12, TN13 va TN132 dat
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96,00-98,00% va khong c6 su sai khac vé ty 1¢ nudi séng
giita cac gidng ga thi nghiém (p>0,05). Két qua nay tuong
duong véi két qua nghién ciru ciia Nguyén Quy Khiém va cs
(2016) [2] (ty 1& nudi sdng ciia ga TN32 dat 96,00% va ga
TN132 dat 97,33%).

Bing 8. T¥ 1& nudi séng qua cac tuin tudi (%) (n=3).

Tuén tudi  TN1 TN2  TIN3  TN32 TNI2 TNI3 TN132 SEM p

1 100,00 100,00 98,67 9933 9933 9933 100,00 0873 0463
2 100,00 9933 98,00 9867 9867 9800 9933 0873 0,109
3 9933 9867 9800 98,67 98,67 98,00 98,67 0976 0,908
4 9933 9867 96,67 9800 98,67 9733 98,67 1,069 0,188
5 98,00 9800 96,00 9800 98,00 96,67 98,00 0976 0,123
6 9733 9733 9600 9733 9733 96,67 9800 0976 0306
7 9733 9733 9600 9600 9733 96,67 9800 0,75 0,206
8 9733 96,67 96,00 9600 96,00 96,67 98,00 LI5S 0227

Kha nang sinh truong cia ga thi nghiém: khéi luong co
thé ctia cac THL luc 1 ngay tudi (NT) trung binh 41,33-41,63
g/con. Dén 4 tuan tudi khdi luong co thé co sy sai khac giita
cac 16 (p<0,001), dat 898,87-953,40 g. Két thic thi nghiém &
8 tuan tudi, khdi lugng co thé cia TN12 14 2440,07 g; TN132
14 2407,15 g; TN13 12 2360,12 g, wu thé lai ctia ga lai TN12
14 4,34%, TN13 14 3,22% va TN132 14 3,38% (bang 9).

Bing 9. Khéi lrgng co' thé ga thi nghiém qua cdc tudn tudi (g) (n=3).

Tuﬁn
fuoi
INT 41,63 4133 4152 41,61 41,59 4149 41,50 0,348 0,948
1 13727 13407 13691 13413 13610 13952 13683 2320 0,134

2 49 3053 SK U T4 354 M/ 3640 0700

™ ™ N3 N2 TN IN3 TNI2 SEM p

3 60655 59120 598,30°  389.8dbe  S8L6AT 59531 9567¢ 4070 0,000
4 05340 89887 04408 91064 94855 93517 94291® 5590 0,000
5 134844 1279,05% 128507% 128306° 132442 130150 131827 6560 0,000
b 175657 1625,08" 160167 164735 172475 1702,06" 171367 8680 0,000
1 23890+ 193,167 I87LIE 1945545 200357 207827 208803 83560 0,000
8 266,660 221039 2106,112 2190070 2440070 2360,12¢ 240715 9440 0,000
H{(%) 434 n 338

Ghi cha: theo hang ngang céc s6 mang céc chit cai khdc nhau thi sy sai khic
gilra cac gia tri trung binh cd y nghia thong ké ¢ mure (p<0,05).

Két qua nghién ctru ctia Pao Thi Bich Loan va cs (2007)
[5] trén con lai giita ga Sasso X44 véi ga TP1 luc 8 tudn tudi
ga XTP1 dat 2031,84 g. Theo Vii Qubc Diing (2012) [6],
khéi lwong co thé dén 8 tudn tudi cta con lai TN1 x TP2 1a
2177,43 g/con va TN1 x LV2 la 2085,35 g/con. Pham Thi
Thanh Binh (2012) [7] cho biét, khdi lugng co thé cua ga lai
TNI1 x TP1 (TT11) va TN1 x TP3 (TT13) lic 8 tuin tudi la
2080,11 va 2174,88 g/con. Nhu vay, ga lai TN12, TN13 va
TN132 ¢6 cac uwu diém vuot troi hon vé khéi luong co thé
lac 8 tudn tudi.

Hiéu qua sit dung thire an: két thuc thi nghiém Iuc 8 tudn
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tudi TTTA/kg ting khoi lugng cao nhat 1a ga TN12 (2,29
kg), tiép theo lan luot 1a TN13 (2,26 kg) va TN132 (2,22
kg). Co su sai khac rd rét vé TTTA/kg ting khoi luong co
thé (p<0,001). Uu thé lai vé& hiéu qua sir dung thirc in cta
galai TN12, TN13 va TN132 dat gia tri am lan luot 14 2,55,
3,42 va 4,72% (bang 10).

Bang 10. TTTA/kg ting khéi lwgng co thé (kg).

Tuén tubi TNI TN2 TN} TN32 TN12 TNI3 TINI2 SEM p
1 L7 154 136 155 L6l 1S51® 155 0,051 0,001

2 163 157 146 15T 159 159 158 0031 0,000
3 L3 LT Ls6 1700 181 168 1700 0022 0,000
4 180° 183 L6l 174 178 L7 1718 0017 0,000
5 190 193 L7 185 189 181Y 183 0012 0,000
6 200 206 191 19T 201 19 193 0012 0,000
7 2120 224 215 215 208 205 204 0012 0,000
8 208 240 2400 238 229 226 2220 0016 0,000
Ut thé lai (%) 255 38 4N

Chi $6 san xudt va chi so kinh té: két thuc thi nghiém
8 tuan tudi chi s san xuét va chi sb kinh té ctia ga TN1 lan
luot 12 187,93 va 8,47; TN2: 157,54 va 6,73; TN3: 150,40 va
6,55; TN32: 158,08 va 6,92; TN12: 182,66 va 8,31; TN13:
180,11 va 8,24; TN132: 191,41 va 8,80 (bang 11). Chi s6 san
xuét va chi s6 kinh té luc 8 tuan tudi c6 su sai khac gitra cac
glong ga (p<0 05). Ket qua nay cho thay, ddi voi ga TN chi
s6 san xudt va chi s6 kinh té giam manh & 8 tuin tu01 Vi
vay, trong chin nudi ga TN thuong pham nén giét mo lac 8
tuan tudi s& mang lai hiéu qua kinh té cho ngudi chian nudi.

Bing 11. Chi s6 sin xuit va chi sé kinh té.

Tuintubi TNI  TN2  TN3  IN32  INI2  INI3  INI2 SEM
Chi 56 sin xudt (PN)

1 12508 12436 14161 12300 12031 13142 12601 17580 0980
2 14264 14661 15673 14484 14443 14318 14555 17400 0943
3 16570 16086 17957 16268 15020 16507 16471 19650 0902
4 18804 17332 20292 1877 18698 18767 19465 21480 0,800
5 19900 18588 20504 19415 19508 19884 20117 22490 0,670
6 20360 183014 19136 19411 19765 20506 20683 20440 0,124
7 200260 171400 170680 17705 19246% 20003 20425 18710 0013
8 18793 15754 150400 15808 18266 18011* 19141° 16780 0,003
Chi s6 sdn xuit (EN)

1 798 807 1039 79 749 8T I8 1419 0893
2 8§77 931 1077 925 9l 901 895 1236 0998
3 057 931 1155 955 830 981 941 1263 0851
4 1045 948 1262 1048 1053 108 1107 1315 0863
5 1060 978 1214 1065 1050 LIS 1082 1328 0901
6 1037 911 1031 1003 1001 1098 1067 108 0,6l
7 067 TSP 826" 85 929% 1005 1004 0910 0,006
8 847 673 658 692 831 824 880° 0735 0005
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Két qua mé khao sdt: két qua mod khao sat ty 1¢ ciia cac
THL TN12, TN13 va TN132 luc 8 tudn tudi cho thiy, ty 18
thit than dat 1an luot 75,63, 75,73 va 75,99%. Ty 1é thit dui
+ ludn dat 48,00, 46,79 va 48,23% (bang 12). Sy sai khac vé
ty 1¢ thit dui va ty 1¢ thit luon giita cac giéng ga co y nghia
thong ké (p<0,05).

Két qua nghién ctru cua Poan Xuén Trac va cs (2004)
[8] cho biét, ty 1¢ thit than va ty 1¢ thit ludn + thit dui cua
ga Sasso dat 74,59 va 37,68%; ty 1€ thit [uon + thit dui cua
ga ISA Color 1a 38,80%. Theo Nguyén Thi Hai va cs (2008)
[9], ty 1€ thit luon + thit dui cia ga Sasso dat 37,07-39,62%.
Nhu vay, két qua md khao sat ga TN thuong pham cao hon
s0 vGi mot s6 gidng ga 16ng mau hién nay.

Bing 12. Két qua mé khio sat lic 8 tudn tudi (n=3).

Chiiéu NI ™ ™ N3 IND  TNB N2 SEM p

Kbilugngstng(¢) 247000 220000° 2S00 20500 245500 238333 243000 46700 0,000
Tyl thitthin (%) 7584 7530 7518 15,4 B BB 159 0367 0090
Tyletitdii (%) 247 2426b 238 2403 WP B MAE 033 001
Tylethitheon (%) 24000 2369 2306 2354 B/ 8¢ 375 0285 0001
Tyleduitluon (%) 49/%  4796% 4691 4757 4800 4679 4823 0495 0001
Ty e mobung (%) 1,39 1,34 143 137 138 137 135 00340078

Néng sudt thit/mdi sinh san/68 tuan tuéi: két qua bang 13
cho thy, nang sut thit/mai/68 tuan tudi cua THL3 (JTN1
x QTN32) dat cao nhat 363,29 kg, cao hon THL1 (4 TNI x
QTN2) 14 3,90%; THL2 (STN1 x QTN3) 13 5,17%.

Bang 13. Niing sudit thit/mai sinh san/68 tuin tudi.

Chi tiéu DVT  @TINIxQTN2 4TINIxQTN3 JTNIx QIN32
* Niing suit sinh sn THL g bj me

Niing sudt trimg/mai/68 tudn tudi qua 191,74 196,32 198,78
Ty 1 chon dp % 93,87 93,21 9342
Ty 1 phoi % 9743 97,07 97,67
Ga con loai 1/méi con 148 151 154

* Niing suit thit ga thirong phim

Ty 16 nuoi song % 96,67 96,67 98,00
Khi lrgng co thé 8 tudn tudi g 244007 2360,12 2407,15
Ning sudt thit/m4i/68 tudn tudi kg 349,10 34451 363,29
So sénh % 96,10 94,83 100
Chénh Iéch % -390 517

y4 ~
Két luan

Két qua nghién ctru 3 THL ga bd me cho thay: i) THLI
(dTN1 x QTN2) cho ning suét trimg/mai/68 tuin tudi 1a
191,74 qua va TTTA/10 qua trung 1a 2,30 kg; ty 1€ phoi dat
97,43%; ty 1¢ né/téng trung ép dat 83,84%; ty 1¢ ga loai 1/
tong trimg ap dat 82,16%; ii) THL2 (S TN1 x QTN3): ning
sudt trimg/mai/68 tudn tudi 1a 196,32 qua va TTTA/10 qua
trimg 1a 2,27 kg; ty 1€ phoi dat 97,07%; ty 1€ né’/téng trimg
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ap dat 84,13%; ty 1¢ ga loai 1/tong trimg ap dat 82 ,46%; iii)
THL3 (4TNI1 x PTN32): ning suat trimg/mai/68 tuan tudi
12 198,78 qua va TTTA/10 qua tring 1a 2,25 kg; ty 1é phoi
dat 97,67%; ty 1& né/téng trung ép dat 84,77%; ty 1€ ga loai
1/tdng tring ap dat 83,06%.

Trén dan ga thuong phim: i) Ga thwong phdm TN12:
khi lugng co thé dén 8 tuan tudi dat 2440,07 g; wu thé lai 1
4,34%; TTTA/kg tang khoi luong 1a 2,29 kg; ii) Ga thuong
phdm TN13: khéi lugng co thé dén 8 tudn tudi dat 2360,12
g; wu thé lai 14 3,22%; TTTA/kg tang khoi luong 1a 2,26 kg;
iii) Ga thuong pham TN132: khdi luong co thé dén 8 tuan
tudi dat 2407,15 g; uu thé lai 1a 3,43%; TTTA/kg ting khéi
luong la 2,22 kg.

Kha nang san xuét thit cia 3 THL: nang suét thit/mai/68
tuan tudi cia THL3 (JTN1 x QTN32) dat cao nhat 363,29
kg; tiép dén 1a THL1 (STN1 x QTN2) dat 349,10 kg; THL2
(STNI1 x QTN3) dat 344,51 kg. Niang sut thit cia THL3
cao hon THL1 1a 3,90% va THL2 1a 5,17%.

Dé nghi cong nhan THL ga bd me (STN1 x QTN32) va
con thuong pham TN132 1a tién bo k¥ thuét.
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Pa dang thue vt cho 1Am sén ngoai go
tai Khu bao ton thién nhién Dakrong, tinh Quang Tri

Lé Tuén Anh", Tran Thi Han', Pham Thi Thay Hoai', Ha Vin Bic?

"Trung tam KH&CN Quang Tri, Vién Nghién citu khoa hoc mién Trung
’Hat Kiém lam Khu bao ton thién nhién Dakrong

Ngay nhan bai 1/2/2021; ngay chuyén phan bién 10/2/2021; ngay nhan phan bién 26/3/2021; ngay chip nhan ding 31/3/2021

Tom tit:

Nghién ciru da dang thuc vét cho 1Am sin ngoai gb (LSNG) tai Khu bio ton thién nhién Pakrong, tinh Quing
Tri da ghi nhan dwoc 477 loai, 325 chi, 119 ho thudc 5 nganh thwc vat bac cao c6 mach, véi nganh Ngoc Lan
(Magnoliophyta) chiém 96,01% tong s6 loai. Cé 10 ho da dang nhit vé loai di dwoc xdc dinh. Véi nhiéu gia tri sir
dung: cay lay s¢i 21 loai (4,40%), duoc liéu 375 loai (78,62%), ciy thue phim 74 loai (15,51%), ciy cho tinh dau 80
loai (16,77%), cay canh 124 loai (26,00%) va cay cho san pham khac 36 loai (7,55%). C6 29 loai thudc Sach do Viét
Nam (2007) va Nghi dinh 06/2019/ND-CP. Két qua la co s¢' dé Khu béo ton quan Iy, sir dung bén virng tai nguyén

thuc vit cho LSNG tai khu vue nghién ciru.

Tir khéa: da dang thue vt 1Am sin ngoai gd, Pakrong, khu bao ton, Quang Tri.

Chi s6 phin loai: 4.4

Khu bao ton thién nhién (BTNN) Dakrong nam vé phia nam
cua huyén Pakrong, tinh Quang Tri dwgc thanh 1p theo Quyét
dinh sb 4343/2002/QD-UBND ngay 5/7/2002 véi tong dién tich
hon 37.600 ha. Khu vyc nay 1a diém cudi ddy Truong Son Bic,
co tinh da dang sinh hoc cao, phong phu va doc dao, duogc T
chire bao ton chim qudc té (Birdlife International) xép vao ving
chim ddc hiru ving dia hinh d6i nai thap Trung Bo - 1 trong 4
vung chim ddc hiru cua Viét Nam; 14 noi giao luu giira céc luong
thuc vét bic nam, khu vue Pong Duong véi tai nguyén LSNG rét
phong phii. Noi day con Ia khu vyc sinh séng cta dong bao ngudi
Van Kiéu, Pa C6 voi ban sac van hoa dc dao, doi dao vé kho tang
van héa phi vét thé, phong tuc tip quén cta dan cw dia phuong co
anh huong dén ching loai LSNG duoc khai thac. Tuy nhién, dén
nay van chua c6 tai liéu nao thng ké, danh gia day du nguon tai
nguyén LSNG tai khu vuc [1].

LSNG c6 vai trd rat quan trong dbi voi cong tac bao vé rimg,
bao ton da dang sinh hoc va méi truong sinh thai. Tai nguyén
LSNG tai Khu BTTN Pakrong ciing rt phong phu v6i nhiéu gia
tri st dung nhu cho soi, dugc liéu, thuc phém, lam canh, dd tha
cong my nghé...

Xuét phat tir thuc tién va nhimg 1y do néu trén, dé tai “Danh
gia hién trang LSNG va d& xuat giai phap khai thac, sir dung bén
viing tai Khu BTTN Dakrong, tinh Quang Tri” dugc thyc hién
nham kiém ké nguén LSNG tai Khu bao ton, danh gia dugc thyc
trang khai thac, st dung cua nguoi dan dia phuong, tir d6 tao co s
cho cac nha quan 1y ¢6 dinh hudng phat trién va bao ton phi hop.

"Tac gia lién h¢: Email: tasa207@gmail.com
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Phuong phap nghién cuu

- K& thira cac két qua nghién ctru di c6 vé LSNG tai Khu
BTTN, g6m nhitng ghi nhan vé Danh luc thuc vat cii, cac thong
tin ghi chép ctia can b kiém 1am dia ban..., dac biét 1a nhiing kién
thirc ban dia vé LSNG cta cong dong Van Kiéu tai Dakrong [2].

- Piéu tra theo tuyén va thu mau theo Nguyén Nghia Thin
(1997), vé6i s6 lugng 5 tuyen theo sinh canh dic trung, mdi tuyén
c6 d6 dai 3 km, pham vi chiéu ngang 1 3 m [3].

- Str dung phuong phép danh gia nhanh nong thon (RRA) dé
danh gia hi¢n trang khai thac va budn ban LSNG trong ving dém
Khu BTTN bing phiéu diéu tra, phong van can bd Khu bao ton,
can b xd va ngudi dan, m&i nhom 20 phiéu [4].

- Dinh loai tén khoa hoc dya vao phuong phap so sanh hinh
thai theo tai li¢u: Cay c6 Viét Nam (Pham Hoang Ho) [5], Thuc vat
chi Viét Nam (nhiéu tac gia).

Chinh 1y tén khoa hoc theo http://www.theplantlist.org [6].

- Xéc dinh cac loai quy, hiém, c6 nguy co tuyét ching theo Sach
do Viét Nam, Nghi dinh 06/2019/ND-CP ctia Chinh phu [7, 8].
Két qua va thao luan

Da dang vé cic taxon thuc vit

Két qua diéu tra da ghi nhan dugc 477 loai thyc vat bac cao
c6 mach tai khu vyc nghién ciu ¢6 kha nang cho LSNG, thudc
119 ho, 325 chi. Cac loai thyc vat bac cao ¢ mach tai khu vuc
nghién ciru ¢6 ¢ tit ca cac nganh thyc vat: Lycopodiophyta,

o1
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Diversity of non timber forest
products (NTFPs) extracted
from Dakrong nature reserve,
Quang Tri province
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Abstract:

Research on plant diversity for non-timber forest
products (NTFPs) at Dakrong Nature Reserve, Quang
Triprovince. The study results have recorded 477 species,
325 genera, 119 families belonging to 5 vascular plant
divisions, with Magnoliophyta accounting for 96.01% of
the total number of species. The ten most diverse families
of species have been identified. They are harvested from
the forest to serve the lives of people and to sell. Useful
plant resources comprise fibre plants 21 species (4.40%),
medicinal plants 375 species (78.62%), foods plants 74
species (15.51%), aromatic plants 80 species (16.77%),
ornament plants 124 species (26.00%), and plants for
other products 36 species (7.55%). There are 29 species
listed in the Vietnam Red Data Book (2007) and Decree
06/2019/ND-CP. The research results are the basis for
the Dakrong Nature Reserve to manage and sustainably
use plant resources for non-timber forest products in the
study area.

Keywords: Dakrong, nature reserve, plant diversity non-
timber forest products, Quang Tri province.

Classification number: 4.4
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Polypodiophyta, Pinophyta, Gnetophyta va Magnoliophyta, trong
d6 nganh Magnoliophyta chiém uu the véi 458 loai (96,01%). S6
luong cac bac taxon phan bo dugce thong ké trong bang 1.

Bang 1. Thanh phén thuc vat cho LSNG phan b & cac taxon.

Nganh Ho Chi Loai
TT Tén ph thong  Tén khoa hoc ltfg'ng Z% )I‘é ftfg‘ng g} )l'é ftfg’ng g} )l'é

Ho Thong dat Lycopodiophyta 2 1,68 2 062 2 0,42
I Duong xi Polypodiophyta 6 504 8 246 11 2,31
Il Hattrin Pinophyta 2 168 2 062 2 0,42
IV Diy gim Gnetophyta 1 084 1 030 4 0,84
V  Hatkin Magnophyta 108 90,76 312 96,00 458 96,01
1 Lép2limim  Magnoliopsida 86 7227 252 77,54 365 76,52
2 Lépllimim  Liliopsida 2 1849 60 18,46 93 19,49
Tong 119 100 325 100 477 100

Theo bang 1, ty 1€ loai giira hai 16p Magnoliopsida va Liliopsida
14.3,92:1, thé hién tinh chit thuc vat nhiét doi dién hinh. Tuy nhién,
ty 1 nay cho thdy s6 lwong cay hai 14 mam chiém wu thé hon, véi
diéu kién khu vye ¢6 nhiéu ndi d4 voi va dia hinh chia cit, vio mia
kho rét it khu vuc c6 nude nén day co thé 1a nguyén nhan cho su
chénh léch nay.

Bing 2. Pa dang vé ho thuc vét cho LSNG.

Ho

TT S6 lwgng loai Ty 18 (%)
Tén Viét Nam  Tén khoa hoc

1 Ho Thau dau Euphorbiaceae 25 5,24
2 Ho Pau Fabaceae 23 4,82
3 Ho Ca phé Rubiaceae 19 3,98
4 Ho Cuc Asteraceae 16 3,35
5 Ho Cau Arecaceae 15 3,14
6 Ho Cam quyt  Rutaceae 13 2,73
7 Ho Na Annonaceae 12 2,52
8 Ho Truc dao Apocynaceae 12 2,52
9 Ho Hoa thao Poaceae 11 2,31
10 Ho Gung Zingiberaceae 11 2,31
Téng 157 32,91

Két qua bang 2 cho thdy, tai Khu BTTN c6 nhiéu ho da dang
vé thanh phan loai thuc vat cho LSNG. Pic biét nhu cac ho: Thau
dau (Euphorbiaceae) c6 dén 25 loai (5,24%), thuong dugc khai
thac dé lam dugc ligu va rau an... Cac hg khac nhu Pau, Ca phé,
Cuc, Cau... co sb luong loai 16n, dugc théng ké véi 157 loai, chiém
32,91% tong s6 loai diéu tra dugc.

Gia tri siw dung ciia LSNG

Cin cir vao két qua diéu tra hién truong, ket hop phong van
chuyen gia va céc tai liéu cong bd lién quan vé gid tri st dung,
dé tai da xac dinh dwgc 6 nhom thuc vét cho LSNG ¢ Khu BTTN
Pakrong. Két qua dugc tong hop ¢6 710 luot gia tri st dung cua
477 loai (bang 3).
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Bang 3. Thuc vat cho LSNG theo gia tri sir dung tai Khu BTTN
Dakrong.

TT Nhém gia tri sir dung SO lwgng loai Ty 1§ %"
1 Cay cho san pham lam dugc liéu (DI) 375 78,62

2 Cay cho san pham thyc phim (Ta) 74 15,51

3 Cay lam canh, bong mat (Cb) 124 26,00

4 Cay cho san pham c6 soi (S) 21 4,40

5 Cay cho san pham chiét xuét (Cs) 80 16,77

6  Cay cho san pham khac (Ck) 36 7,55

Téng cong 710

*: xét trén tong s6 loai ghi nhan dugc (477 loai).

Nhom cdy duoe liéu: két qua bang 3 cho thiy, nhom cdy duoc
liéu 6 375 loai, chiém ty 1€ 1on nhat (78,62%). Cong dung chira
bénh kha da dang, tir nhing bénh cam mao thong thuong dén
nhitng bénh nan y. Tuy nhién, viéc sir dung cdy thudc cua dong
bao chu yéu don loai va thong tin it, khong dugc chia sé nhidu, kho
luu truyén cho thé hé sau. Mot s6 loai dugc lidu quy co thé ké dén
nhu: Ba gac vong (R. verticillata), Mang tang (Litsea cubeba), Lan
kim tuyén (Anoectochilus setaceus)...

Nhom cdy thiee pham: 6 khoang 74 loai, chiém 15,51% tong
s6 loai LSNG. Cac loai cho san pham (1a, hoa, qua...) dn dugc c6
vi ngon nhu: Lo 6 (Bambusa balcoa), Rau mé (Centella asiatica),
Rau stng (Strophioblachia fimbricalyx), Bip chudi (Musa
aucuminata)...

Nhom cdy lam cdanh, bong mat: gdbm 124 loai, chiém 26,00%
tong s6 loai LSNG. Nhiéu loai cho hoa dep nhu Phong lan, Cam
ctl (Hoya), Thu hai dwong (Begonia spp.). Pac biét, loai Cam
cu da (Hoya crassipetiolata) (hinh 1) va Cam cu 1am thanh (H.
lamthanhiae) (hinh 2) méi dugc phat hién ¢ cac hdc ndi d4 voi
trong khu vyc. Hai loai nay c6 hoa dep va c6 gia tri 1am canh trén
thi truong. Chung toi aé nghi b6 sung vao danh lyc thyc vat cua
Khu BTTN Dakrong.

Hinh 1.
crassipetiolata)

Cim cu d4 (Hoya Hinh 2. CAm ci 1Am thanh (H.
lamthanhiae)

Nhom cdy cho soi: gom 21 loai, chiém 4,40% tong sb loai
LSNG dugc diéu tra. Nhom cdy nay dugc nhan dan su dung vai
cac muyc dich da dang: dan lat thu cong va cac cong viéc hitu
ich khac, gdm céc loai: tre (Bambusa balcooa Roxb.), May bot
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(Calamus poilanei Conr) La non (Licuala bracteata) dung san
xuit non 1a truyén théng...

Nhom cdy cho tinh dau, nhwa: cic lodi cung cdp nguyén
liéu ép dau, dau an, tinh dau, nhya... cd khoang 80 loai, chiém
16,77%, gém Boi 101 chanh (Litsea cubeba (Lour.) Pers.), Vu
huong (Cinamomum parthenoxylon) ¢6 tinh dau rat thom, Riéng
gi0 (Zingiber zerumbet)...

Nhém cdy cho san pham khdc: gdbm khoang 36 loai, chiém
7,55% tong s loai LSNG. Nhom cdy nay dugc nhan dan sir dung
voi cac muc dich da dang phuc vu nhu cau cudc song nhu ciy gd
chudn (Calophyllum sp.) va cay doéc (Arenga pinnata) ding dé san
Xuét ruou can..., lau (Erianthus arundinaceus), siy (Phragmites
vallatoria)... dung dé lam chdi, db thu cong.

Thyc vat cho LSNG ¢ Khu BTTN Dakrong rét phong pht, da
dang vé gia tri sir dung. Trong do, nhém cho san pham dugc ligu va
nhom cdy canh, cho bong mat phuc vu t6t cho viéc tao canh quan
va chéng sat 16 tai dia phuong. Gia tri duoc liéu chua duge khai
thac tot, chi st dung tap trung mot s0 loai nhu L4 khoi, Lan kim
tuyén, .. dan dén hién tuong can kit trong ty nhién, can co bién
phap quén 1y, khai thac phu hop hon.

Phin logi ciy LSNG theo dang séng thuwc vit

Bing 4. Dang song thuc vat cho LSNG.

TT  Dang sng S6 lwgng TY 18 (%)

1 Cay gb 126 26,42

2 Cay bui 123 25,79

3 Cay day leo 106 22,22

4 Cay thén thao 104 21,80

5 Ky sinh/phu sinh 18 3,77
Téng 477 100

Két qua bang 4 cho théy, trong cac dang séng cua thuc vat
LSNG ¢ Khu BTTN Dakrong, dang cdy gb chi co 126 loai (chiém
26,42%), cac dang con lai co s0 luong kha 16n, dac biét dang than
thao c6 104 loai (chiém 21,80%), ciy bui 123 loai (chiém 25,79%).
Nhur véy c6 thé thiy cdy LSNG ¢ ddy chu yéu thudc dang ciy bui,
day leo va cay than thao, diéu nay rat thuan loi cho phat trién
LSNG do ching co thoi gian sinh truong ngan va dé thu nguyén
lidu, gitip cai thién sinh ké nhanh va bén vimg hon, khong tac dong
nhiéu dén nhing loai cdy gd c6 kich thudc 16n.

Da dang vé nguon gen quy hiém

Can ctr vao Sach do Viét Nam (2007) va Nghi dinh 06/2019/
ND-CP ngay 22/1/2019 ciia Chinh phii két hop véi két qua diéu tra
thuc té, dé tai da ghi nhan dugc 29 loai thuc vat quy hiém can duoc
wu tién bao ton tai khu vie nghién ctru. Trong d6 ¢6 13 loai trong
Sach do Viét Nam (2007) va 20 loai thugc Nghi dinh 06/2019/
Nb-CP[7, 8].
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Bang 5. Danh luc cac loai LSNG tai Khu BTTN Dakrong cé gia tri
bio ton.

TT  Ténkhoa hoe Tén Viét Nam ;Z“mh g:;’o‘;ié‘ Eé%f;‘;;a o
1 Cycas immersa Craib. Thién tué chim 1A

2 Drynaria bonii Tic ké da 1A

3 Ixodonerium annamense Pit Néo VU

4 Rauvolfia verticillata (Lour.) Baill. Ba gac 1a vong VU

5 Rauvolfia cambodiana Pierre ex Pitard  Ba gac cim bt VU

6 Garcinia fagraeoides A. Chev. Trai ly 1A
7 Sindora siamensis Teysm. ex Mig. G0 mét EN 1A
8 Cinnamomum parthenoxylon (Jack.) — Xdxi CR

9 }C{‘Zi:ﬁ:n)ogﬂy glaucescens (Buch. Re Tuong A
10 ((;zfsé;:ium fenestratum (Gaertn.) Wi A
11 Fibraurea tintoria Lour Hoang dang 1A
12 Stephania japonica (Thunb.) Miers. ~ Binh voi nhat TIA
13 Stephania glabra Binh voi A
14 Ardisia silvestris Pitard Lakhoi tfa VU

15 Melientha suavis Pierre Rau sing VU

16 Kadsura roxburghiana Arott. Sun xe trung bo 1A
17 Murraya glabra (Guillaum.) Guillaum. ~ Vuong ting VU

18 Aquilaria crassna Pierre ex Lecomte  Tram huong EN

19 Anoectochilus setaceus Blume Kim tuyén EN 1A
20 Calamus poilanei Cont. May bot EN 1A
21 Tacca intergrifolia Ker.-Gawl. Ha tic VU

2 Dendrobium amabile (Lour.) O’brien  Thuy tién huong EN 1A
23 Aerides falcata Lindl. Gidp huong 1A
24 Arundina graminifolia (D.Don) Hochr. ~ Sdy lan 1A
25 Bulbophyllum mastersianum Lan long 1A
26 Cymbidium banaense Gagn. Doin kiém 1A
27 Cymbidium dayanum Bich ngoc 1A
28 Cymbidium finlaysonianum Doin kiém finlayson A
29 Dendrobium crystallinum Reichb.f. ~ Ngoc van A

Két qua thng ké ¢ bang 5 1a co s gitip Khu BTTN c6 chién
lugc bao ton va phét trién bén vimg ngudn tai nguyén thyc vat cho
LSNG noi day. Pic biét, theo quy dinh mai, tt ca cac loai lan déu
thudc pham vi cam khai théc, ¢ 8 loai lan thudc danh luc nay duoc
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ghi nhan tai Dakrong. SO lugng nhicu cac loai cdy nguy cip va
quy hiém trong danh luc cdy LSNG la tiém nang ctia Khu BTTN
Dakrong, nhung ciing chinh 1 nhiing thach thirc d6i voi cac nha
quan 1y. Can c6 ché tai phi hop dé thyuc hién tot Nghi dinh nay, bao
tdn duoc cac loai lan rung [7, 8].

£ a
Ket luan

Tai Khu BTTN Dakrong, tinh Quang Tri da diéu tra dugc 477
loai thuc vat cho LSNG, thudc 119 ho, 325 chi thuc vat bac cao
c6 mach. Thuc vat LSNG duoc chia thanh 6 nhém cong dung, voi
wu thé ciia nhom cdy dugc liéu. Trong do co6 29 loai thudc Sach do
Viét Nam (2007) va Nghi dinh 06/2019/ND-CP cn dugc bao vé.

LSNG chii yéu la dang than thao voi 104 loai (chiém 21,80%),
cy bui voi 123 loai (chiém 25,79%), diéu nay rat thuan loi cho
phat trién LSNG tai dia phuong.
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Nghién ctru t6i wu héa cong nghe sdy ca loc
Channa maculata bang phwong phap
say phoi hop bom nhiét va birc xa hong ngoai
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Tom tit:

Bai bdo trinh bay vé diéu kién sy birc xa h(‘)ng ngoai két hop bom nhiét trén doi twong cé l6¢ dwa theo mé hinh thye
nghiém da nhan t6 bac 1 cia Box-Wilson. Ket qua cho thiy, mé hinh toan hoc Y = 8,92 + 0,44X - 0,53X, - 0 48X, -
0,098X X, - 0,39X X, + 0, 126X, X, thé hién mdi twong quan giira thoi glan sdy (Y) va cac nhan to tac dong nong do
sorbltol (X ), nhlet do say (X, ) va toc dd gio (X,), trong dé nhiét do say anh hu’(fng dén thoi gian siy manh ho’n S0
v6i cac yéu té khac. Piéu kién say ti wu 12 sorbitol 2,5%, nhiét d siy 57,5°C, toc d9 gié 1,6 m/s, va thoi gian siy la
8,27h. C4 16¢ khé & diéu klen toi wu da dat chat lwgng cam quan, vé sinh an toan thwce pham va do an toan cao hon
so V@i cac phlrong phap say khong khi va ph0'1 duéi anh sang nang mat troi. Két qua 1a co sé khoa hoc cho viéc hoan

thién va trién khai rong rai phwong phap say nay trong san Xuit.

Tir khéa: Box-Wilson, bom nhiét, birc xa hong ngoai, ca loc, siy.

Chi s6 phén loai: 4.5

Ca 16c c6 kich ¢ trung binh, con 16n nhét ¢ thé dat 5-7 kg
va séng dugc 4-5 nam, thdm chi c6 nhiing con séng duge dén
10 nam. Ca loc thudc loai ca dit, than dai hinh try, miéng rong,
ham rang nhuyén va sic. Ca loc sinh truong rat nhanh, mot con
ca l6c truong thanh ¢6 thé ¢6 chidu dai 15-16 cm/1 ndm tudi va
38-45 cm/2 nam tudi.

Hién nay, san pham ca l6¢ duoc bao quan tuoi ¢ dang dong
lanh, u6p mudi hodc ché bién ¢ dang kho, trong do luong ca
16c ché bién & dang kho ting nhanh do kéo dai dugc thoi gian
bao quan, dé ché bién thanh nhiéu mén an nhu: chién thuong,
chién gion, chién sot, nuong... hodc ché bién thanh cac moén an
dac san nhu: ca 16c kho mot nang nudng chim mudi 6t, ca loc
kho mot ning chién toi 6t va c4 16c khd mot nang chién gion...

Pé lam kho ca 10c, hién nay ngudi ta van dung phuong
phap phoi nang, dung 1o sy thu cong v0i tac nhan say la khoi
16 hoic thiét b sy voi tac nhén sy la khong khi dugc ot nong
qua calorife kiéu khi - khoi... Cac phuwong phép nay c6 uu diém
la don gian, chi phi dAu tu thap nhung c6 nhugce diém 1 luon
phu thudc vao didu kién thoi tiét, san pham kho khong dong
d&u, ton nhiéu dién tich san phoi, cong lao dong phu va khé ap
dung co khi hoa, ty dong hoa.

"Tac gia lién h¢: Email: Hoangha.hufi@gmail.com

TAP CHI

HOA HOC
ONG NGHE I} Nam 63(5) 5.2021

Mot trong nhitng ky thudt sdy méi ¢6 nhidu vu diém hién
nay la say phdi hop bom nhiet va blrc xa hf)ng ngoai. Cong
nghé ndy gitp giam thoi gian sdy, cho phép sdy 0 nhiét do thap
dé han ché dén mirc thap nhat su giam sut chat luong san pham
do nhiét, pht hop véi vét lidu sdy co lién két keo - mao din nhu
thlt candi chung va cé loc noi rleng [1-4]. Hon nira, cong nghé
sy nay con giup han ché sy blen tinh c6 thé lam giam dic tinh
quan trong cua nguyén liéu siy do 1a kha ning tai hydrat hoa
sau sy [5]. Vi véy, viéc nghién ctru xéc dinh ché do sy t6i wu
cho sén pham caloc bang phuong phap siy phdi hO’p bom nhlet
va birc xa hong ngoai dé hoan thién cong nghé say nham trién
khai tmg dung rong réi trong san xuat 1a van dé cap thiét.

Vat liéu va phuong phap nghién ciu

Vit li¢u

Vat liéu: ¢4 16¢ twoi Channa maculata c6 khdi lugng 150-
250 g/con, dugc thu mua tir huyén Can Gio, TP H6 Chi Minh
c6 d6 am ban dau 76,40%, dugc danh gia chat lugng dua theo
TCVN 11045:2015. Ca sau khi thu mua dugc udp da, bao quan
trong thung x0p cach nhiét va van chuyén vé phong thi nghi¢ém
cta Truong DPai hoc Cong nghiép thuc pham TP H6 Chi Minh,
tien hanh rra sach bang nudéc muoi c¢6 nong do 1% khodng
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and the infrared radiation for the
snakehead fish Channa maculata
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Abstract:

The paper focused on the drying condition of the infrared
radiation combining the heat pump for the snakehead
fish basing on the level 1 multi-factor experimental
planning model of Box-Wilson. The results showed the
mathematical model (Y = 8.92 + 0.44X - 0.53X, - 0.48X,
- 0.098X X, - 0.39X X, + 0.126X,X,) that expressed the
relationship between the drying time (Y) and the impact
factors (the sorbitol concentration (X)), the drying
temperature (X,), and the wind speed (X,), in which
the drying temperature (X)) affected the drying time
stronger than other factors. The optimisation condition
of drying was the sorbitol concentration of 2.5%, the
drying temperature at 57.5°C, the wind speed of 1.6 m/s,
and the drying time of 8.27 hours. Dried snakehead fish
at the optimum condition got the sensory quality, food
hygiene, and safety higher than the air drying and sun
drying methods. The results are a scientific basis for
completing the technology and widely deploying the
drying method in production.

Keywords: Box-Wilson, drying, heat pump, infrared
radiation, snakehead fish.

Classification number: 4.5

5 phut dé loai bo tap chat. Sau d6, c4 dwgc ngdm trong dung
dich sorbitol co ndng do 2-12% trong thoi gian 30 phit, tiép
theo chan qua nudc soi 90°C trong thoi glan 15 g1ay, Vot ra, dé
rdo [6, 7]. Sau d6 ca l6c duoc dem di sdy trong thiét bi sdy thi
nghiém kiéu bom nhiét ph6i hop birc xa hdng ngoai dén do 4m
24+0,3%.

Thiét bi thi nghiém: st dung thiét bj sdy bom nhiét va birc
xa hong ngoai do Truong Dai hoc Cong nghiép thuc pham TP
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HO Chi Minh ché tao. Thiét bj ¢6 ning suat 5 kg/mé, cong suat
tiéu thy dién 4,54 kW/h, tw dong diéu chinh nhiét do vi sai s6
+0,1°C va van toc gi6 v6i sai s6 £0,1 m/s. So dd nguyén 1y cau
tao thiét bi sdy nhu hinh 1. Nguyén 1y lam viéc cua thiét bi nhur
sau: khong khi am duoc quat hut ra tir budng say duoc lam lanh
va tach am khi qua gian lanh, sau dé dugc gia nhiét khi di qua
gian néng dén nhiét do nhét dinh, rdi thoi qua bé mit nguyén
liéu duoc gia nhiét bang cac dén birc xa hong ngoai de nhan
4m thoat ra tir vat liéu siy. Khong khi nay dugc dua tré vé gian
lanh thanh vong tuan hoan.
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Hinh 1. Thiét bi sdy bom nhiét két hop birc xa hdng ngoai. 1: vo tu siy; 2:
gid d nguyén liéu dang lugi; 3: nguyén liéu sdy; 4: den bire xa hong ngoai;
5: bd phén phén phoi gi6; 6: dan lanh; 7: dan ngung (dan nong); 8: may nén
lanh; 9: van tiét luu.

Phuwong phap nghién ciru

Nghién ciru thyc nghiém. ap dung phuong phap quy hoach
thu’c nghiém dé nghién ctru anh huong ddng thoi cua 3 yéu to:
ndng do sorbitol Z, (%), nhiét do say Z, (°C), van toc gid Z,
(m/s) dén thoi gian say Y (h).

Ma tran thi nghiém dugc xay dung theo phuong an quy
hoach thuc nghiém béc 1 cua Box-Wilson. S0 lugng thi
nghiém theo phuong an nay dugc tinh theo cong thirc sau [5]:

N=2m (1)
Trong d6: 2™ s6 thi nghiém & mirc trén va dudi; m: s0 yéu tb
anh huong. Vi so yéu to dau vao m=3 thi tong so thi nghi¢m
N=8.

T hé toa d6 2,72, Z, chuyén sang h¢ toa do mdi khong
thir nguyén X, X, X, theo cong thirc sau:

Z -7
X, = 0 2
= @)
Z —7.
AZ. = it id 3
=7 G)
Trong do: X.: gia tn ma hod cta yéu t6 thir i (i = 1+3); 2,727

gia tri thyc ciua yeu td thri murc trén, mitc co' s6 va mic duorl
AZ: khodng bién thién cta yéu t6 thu i; Z. Z.,Z,cogiatri
mé hoa - 1,0, +1.

it

Mirc bién thién, khoang bién thién va gia tri ma hoa ciia cic
yéu to dugc lya chon theo bang 1.



Béng 1. Mirc bién thién, khoang bién thién va gi4 tri mi hoa ciia cac yéu
to Z.

Cic yéu t anh huwéng

Ciac mire

Z, (%) néng dp Z,(°C) nhigt  Z, (m/s) vin
sorbitol do toc gio

Muc trén (+1) 12 60 3

Muc co so (0) 7 55 2

Muc dudi (-1) 2 50 1

Khoang bién thién AZ, 5 5 1

M0 hinh toan cac ham thoi gian sdy Y duoc biéu dién bang
phuong trinh hoi quy bac 1 [5]'

Y = b(,Jer:bi +Z Zbg X; 4)

i=1 i=l  j=i+l

Sau khi kiém tra tinh twong thich ctia m hinh, néu mo hinh
bac 1 khong thich tng ta c6 thé chuyén sang mé hinh béc 2
hodc 3.

Xdc dinh cdc théng s6 cong nghé cia qud trinh sdy:

Cac yéu t6 anh hudng (cac yéu td vao):

- Nhiét do dong khi sdy dugc xdc dinh bang thiét bi do
nhiét o dién tr hién so mﬁrhiéu SGK-MF-904 (Hong Kong),
khoang do -40+200°C, sai s6 +0,5°C.

- Van tdc gi6 dugc xac dinh béng thiét bi do toc do gi6 Testo
405-V, (birc).

- Dung dich sorbitol: tinh khiét do hing Merck (Dirc) cung
cap.

- D6 am vat lidu sdy dugc xac dinh bang phuong phap sdy

dén khéi lugng khong doi & 105°C. P6 4m ctia mau dugce tinh
theo cong thirc sau [4]:

= %xiﬂﬂ% (5)

Trong do: X: d6 a am cua vat liéu sdy (%); G: kh01 luong coc
say va mau thu trude say (g); G;: kh01 luorng cbe thir va mau
thir sau sdy (g); G: khdi luong coc siy (g).

- Mittc d6 bién d6i d6 am trong qua trinh sdy dugc tinh theo
cong thirc sau [8]:

G, (100 — 4)

W, = 100 — G

(%) (6)

Trong do: G,, G khoi luong cua nguyén liéu trude va sau
kh1 say (g); W ,: 6 4m cua nguyén li¢u trude va sau khi
siy (%).

Cac chi tiéu kinh té - k thuat (cac thong s6 ra):

- Thoi gian sdy Y (h) 14 khoang thoi gian thuc hién mot mé
sy dugc tinh tir lic bat dau say dén khi san pham dat do kho
theo yéu cau cong nghé (24%) va dugc x4c dinh bang dong hd
do thoi gian thong dung.

- Ty 1€ tai hydrat hoa H  (%): cén 20 g (m,) cé loc da duge
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sy kho cho vao 250 ml nu6c cat. Sau 15 phut vét cé ra, dé réo
nudc trong 5 phut va can khoi lugng mau ca 16¢ da ngam nude
(m,). Ty 1€ tai hydrat hoa cta ca 16c dugce tinh theo cong thirc
sau [8]:

H, === (%) (7)

- Chét luorng cam quan cua ca kho Q (dlem) dugc danh gia
theo phuong phép cho diém vai thang diém 20 mé phong theo
TCVN 3215-1979.

- Phuong phap xé4c dinh vi sinh vat: xac dinh tong s6 vi sinh
vat hiéu khi (Cfu/g) theo TCVN 5367:1991; x4c dinh E. coli
(Cfu/g) theo TCVN 7924-2008; xac dinh Coliforms (Cfu/g)
theo TCVN 4882:2007; xac dinh Samonella (Cfu/g) theo
TCVN 4829:2005; xac dinh V. cholerae (Cfu/g) theo TCVN
7905-1:2008; xac dinh S. aureus (Cfu/g) theo TCVN 4830-
1:2005.

Phuong phap xu Iy 56 liéu: mdi nghiém thirc dugc lap lai
3 lan. Phén tich thong ké ANOVA, hoi quy va toi uu hoa bang
phan mém Statgraphics centurion XVI, Excel.

Ket qua va thao luan
Ket qud nghién ciru thuc nghiém say ca loc

Dua trén két qua khao sat mién nghién ctru t6i wu, nong do
sorbitol tir 2 dén 14%, van toc gié thay doi trong khoang 1-3
m/s, va nhiét do sy trong khoang 50+60°C théy ring, cang
tang ndng do sorbitol, thoi gian sdy cang dai, chat luong cam
quan, ty 1& hoan nguyén cia c4 sdy cang cao. Nong do sorbitol
hon 14%, chét hrorng cam quan, ty 1¢ hoan nguyen cua ca say
thap hon $0 v6i nong dg sorbitol 2-12%. Tdc d9 gi6 16n hon 3
m/s, cé say co ty 1€ hoan nguyén va chat lugng cam quan thap
hon khi say voi tc d6 gio 1-3 m/s. Nhiét do siy 55°C cho ca
kho ¢6 chét lugng cam quan va ty 1é hoan nguyén dat muc cao
hon so véi cac nhiét do khac. Vi vay, trong nghién ctru nay
mién t6i uvu di dugc tién hanh nhu phan bé tri thi nghiém. Ma
tran va két qua thi nghiém duoc ghi trong bang 2. Gia trj thi
nghiém ham thoi gian sdy Y 1 trung binh cong cua 3 lan thi
nghiém lap lai.

Bing 2. Ma trin va két qua thi nghi¢m theo mé hinh bac 1 Box-Wilson.

igl::lelm . L Z, X X, X, XX, XX, XX XXX Y

1 2 50 1 -l -1 1 +l +] +1 -l 9,13
2 1250 1 +1 -1 1 -l -1 +1 41 11,00
3 2 60 1 -1 +1 -1 -1 +1 -1 41 8,00
4 1260 1 +1 +] 1 +1 -l -1 -1 9,50
5 2 50 3 1 -l +] + -1 -1 + 8,70
6 1250 304l -1 +] -l +1 -1 -l 9,00
7 2 60 3 -1 +1 +1 -1 +1 +1 -1 8,10
8 1260 3004 1 +1 + 1 +1 + 798

T két qua & bang 2, st dung phéan mem Statgraphics
centurion XVI, Excel dé xac dinh cac hé s6 hdi quy theo
phuong trinh (4). Phén tich théng ké cho thay sai tiéu chuin
cla tit ca cac mau déu nho hon 0,05%. Két qua nay chimg to co
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sy phi hop giita 1y thuyét va thuc nghiém, dong thoi dam bao
do tin cay trong nghién ctru thyc nghiém. Phan tich ANOVA
cho thay, mdi twong quan chit ché giira cac yéu t6 tac dong da
nghién ctru 1én ham muyc tiéu Y (R*>0,9) (bang 3). Sau khi tinh
toan va kiém tra, ¢am bao sy twong thich ctia mé hinh toan véi
thyc nghiém, ta dugc mo hinh toan 13 phuong trinh hoi quy
dang tuyén tinh:

Y = 892 + 044X, - 0,53X, - 048X, - 0,098X X, -

0,39X X, +0,126X X, ®)
Béng 3. Két qua phén tich ANOVA md hinh dép tng.

Théng s6 Téng binh phuong Bic twdo Trung binh binh phwong Ty 18F  He so p
A: nong g sorbitol 1,57531 1 1,57531 5041,00 0,090
B: nhiét do siy 2,25781 1 2,25781 722500 0,0075
C: vin toe gio 1,85281 1 1,85281 592900 0,0083
AB 0,0780125 1 0,0780125 249,64 0,0402
AC 1,27201 1 1,27201 407044 0,0100
BC 0,127513 | 0,127513 408,04 0,0315
Sai s6 tong 0,0003125 1 0,0003125

Tuong quanting ~ 7,16379 7

R?hiéu chinh 9597%

Tu phuong trinh h01 quy (8) cho thdy, véi cac yeu t6 anh
huong dén qua trinh sdy da duoc lya chon trong nghién ciru
nay: nong do sorbitol ngdm nguyén liéu X, (%), nhiét dg say X,
(°C) va van toc gio X, (m/s) déu c6 anh huong 16n dén thoi gian
sy va chat lugng ca loc kho. Trong do, nong do sorbitol c6 tac
dong manh nhét dén thoi gian siy (b,=0,44), tiép dén vén toc
gi6 (b,=-0,48) va sau cung la nhiét do say (b,=-0,53) (p<0 05).
Nhu vy, trong gi6i han mién nghién ctru: kh1 nhiét d0 say cang
cao, nong dg sorbitol ngdm nguyén liéu sdy cang thap thi thoi
gian sdy cang ngan.

Phuong trinh hoi quy ham thoi gian say Y béng cach dao
ham riéng doi v6i moi yéu to X, va cho bang 0 ta duoc hé 3
phuong trinh tuyén tinh. Giai h¢ phu’O'ng trinh nay, dugc gia tri
tdi wu dang ma cia cac yéu td vao X, X,, X, nhu sau:

X,=-0,9
X,=0,5
X,=-0,4

©)

Thay cac gia tri X, X, X, tir cong thire (9) vao cong thire
(8) xac dinh duogc gia tr1 t01 u’u ctia ham thoi gian sy Y=8,27h.

Chuyén sang gi4 trj thuc cua cac yéu td X. theo cong thure:

Z,=X.AZ +Z (10)
Thay gia tri X, X, X, tir cong thire (9) vao cong thue (10),
¢6 gia tri toi wu dang thuc cla cac yéu td vao nhu sau:
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Z,=-09%5+7=25% (11)
7,=0,5%5+55=57,5C (12)
Z,=04%1+2=1,6m/s (13)

Nhu véy, ché d6 toi vu siy c4 1oc bing phuong phap sdy
phdi hop bom nhiét va buc xa hong ngoai la: nong d¢ sorbitol
14 2,5%, nhiét do khong khi trong budng sdy 1a 57,5°C va toc
do gio6 di ngang qua nguyén li¢u 1a 1,6 m/s.

Trén co so cac thong s6 toi uu tim dugc, chung t6i da tién
hanh 3 thi nghiém lap lai & ché do tdi wu cua cac yéu t6 vao:
nong do sorbitol Z,=2,5%, nhi¢t do dong khi sdy 7,=57,5°C,
toc do gi6 di ngang qua nguyén ligu Z.=1,6 m/s. Ngoal viée
kiém dinh th(n gian sy, da xac dinh dlem cam quan chat luong
san pham sdy Q (diém) va ty 1é tai hydrat hoa H (%).

Bing 4. Két qué thi nghiém sy & ché d9 tdi wu ciia cac yéu td vao.

« . Ningdj Nhigt df Toedjdong Thoi  Tyletdi  Chitluong
Mau sin . ] i hy: oo . .
him sl sorbitol Z, dong khisdy  khisayZ, giansdy  hydrathéa cdm quan

P (%) Z,(°C) (m/s) (h) H, (%) Q (diém)
TNI 25 515 1,6 8,24 67,00 18,23

™2 25 515 1,6 8,30 66,67 18,24

T3 25 515 1,6 8,26 66,78 18,24

Gia tri trung binh 8,27 66,82 18,24

Két qua nghién ciru x4c dinh cac thong sd tdi wu vé thoi
gian sdy ca 16c kho dam bao d9 tin cdy dugc thé hién ¢ bang 4.
Ngoai ra, chét lugng cam quan dat loai t6t (18,24 diém) vaty1¢
tai hydrat hoa 66,82% dat yéu cau cong nghé. Két qua phu hop
v6i cong bb trén thé giéi vé kha ning tai hydrate hoa ciia muc
va c4 khi str dung sorbitol [6, 7]. Céc cdng bd cho thay sorbitol
gitp giam thiéu d6 xo cimg va gia tang do tai hydrate ctia c4 va
muec, déng thoi ¢d vai tro bao quan ca va myc dya trén viée bat
hoat qué trinh chuyén hoa thdi va giam thiéu sy bay hoi nuéc
clia ca va muc [6, 7].

Phdn tich mét so chi tiéu chét lwong sin phim cd léc khé

C4l6c sau khi sy phdi hop bom nhiét va birc xa hdng ngoai
dugc phén tich danh gia chat 1u0ng theo cac chi tiéu: cam quan,
vat 1y, hoa hoc va vi sinh. Chét luong san pham ¢4 16c dugc siy
bang khong khi nong va phoi nang voi quy trinh xtr 1y ca loc
trude khi sdy tuong ty nhu khi sdy phdi hop bom nhiét va bic
xa hong ngoai ciing dugc danh gia song hanh (bang 5).

Béng 5. Két qua xac dinh mdt sb chi tiéu chit lwgng ciia san phdm ca
l6¢ kho.

Chi tiéu Két qua

Ché d siy Donvi i i;yc i‘;’;(;’;f;:;”"” f:f:“:"l’g kAN i ning
Néng do sorbitol % 25 25 25
Nhigt d§ sy °C 515 55470 3336
Van tde gio ms 16 12

Do am cé ban diu % 76,40 76,40 76,40




Chi tiéu Két qui
Chédpsly  Domvjiah S0 oM mh@tkethep - Siy bing Khing p, .,
bire xq hong ngogi khi néng
Boameisan 2403 24203 26403
khi say
Chi tiéu cam Don v ink Stfy bom Anhtgt ket .hgp Sa}f bt’mg khong Phoin d'ng
quan ’ bire xq hong ngogi khi néng
Mau canh gian dic trung N!au cinh gan O
a1 dac trmg cua Thit ¢4 mau vang sim,
N cua ca kho, khong lén P AT
Mau sic A 1A _enina o a cakho, khong it sing bong, be mét
dau, bé mét khong co AN T
. lén dau, be mat  khong co vét den
vét den A 2
khong co vet den
M thom ddc
Mui thom ddc trung cia tmflg cuaca lfho’ Mul ltlom Eiac 1r'ung‘ o
. Ciin s o o khong co mui cd kho, khong co mui
Mui ca kho, khong comuicia %, e .
iy it ciahigntugng  cta hi¢n tugng phan
o phan huy, hoico  huy, co mui hoi khét
mui hoi khét
Vi Vingot dim ?}/1[181 n div, ngot Man diu, ngot thit
) Ko db, thit i, Kbong 0 RO s b it da,
T Tin tap chat 5 khong L khong lan tap chét
® tap chat s anEp
Chitiéuvitly  Donvitinh “2 bomnhifticthgp iy bing khng - p, . o
bire xq hong ngogi khi néng
Egak-’ tiibydat 67,0023 G201 57014
Luong tapchit % 0 0 0
Hoat d nude 0,7920,05 0,7920,05 0,8040,05
Thoi gian h 8,27 11,05 17
Chi tiéu hoa hoc ~ Dom vi tinh s‘fy bom n higt kﬁ.h » Siy nong Phoi niing
bire xq hong ngogi
Nito tong 50 % 14£0,06 1440,06 14£0,06
Protein tho % 930,08 930,08 930,08
Tong 56 vi sinh 2 2 2
vithidu kb Cfulg 2,7x10 2,9x10 331x10
E. coli Am tinh Am tinh Am tinh
Coliforms Am tinh Am tinh Am tinh
Samonella Amtinh Amtinh Amtinh
V. cholerae Cfu/g <10 <10 <10
S. aureus Am tinh Am tinh Am tinh

Bang 5 cho thdy, c4 loc sdy lanh két hop birc xa hong ngoai
c6 chat luong tot va dam bao ti€u chuan v¢ sinh an toan thyuc
pham theo quy dinh hién hanh cia B Y t&.

(A)

(B) ©)

Hinh 2. Hinh &nh siy c4 16¢ bing bom nhiét phéi hop bire xa hdng ngoai.
(A) Ca 16c tuoi; (B) Ca 1oc trong thiét bi say phoi hop bom nhiét va birc xa
hong ngoai; (C) Ca loc kho.
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Ca 16¢ say phdi hop dbi luu va bire xa hong ngoai dam bao
dwoc chét lugng cam quan, céc chi tiéu héa 1y va vi sinh tot hon
s0 vai ¢4 16¢ sy bang cic phuong phéap khac. Hon nita, cong
nghé say phdi hop ddi luu va birc xa hong ngoai hoan toan c6
thé trién khai ¢ diéu kién Viét Nam. Say phdi hop dbi luu va
birc xa hong ngoai s& 1a cong nghé siy duoc ing dung nhiéu
trong linh vyc cong nghé sau thu hoach, gop phan dam bao chat
lwong cac san phdm ¢6 ngudn gde tur nhién.

Thyc nghiém da yéu t6 theo phuong an quy hoach thuc
nghiém bac 1 Box-Wilson khi sdy ca 16c bang phwong phap
sdy phdi hop bom nhiét va birc xa hdng ngoai da thiét 1ap dugc
mo hinh toan: Y = 8,92 + 0,44X - 0, 53X 0,48X,-0,098X X,
- 0,39X, X, +0,126X X, , biéu d1en mbi quan hé glua thoi glan
sdy Y V0’1 nong do sorb1t01 X, nhiét dg say X, va toc do gio X,
trong d6 nong do sorbitol X 1a yéu t6 co anh huong 16n nhat
dén thoi gian sdy.

Gia tri t6i wu cua céc yéu td vao: néng do sorbitol 2,5%,
nhiét do sdy 57,5°C, te do gi6 1,6 m/s va gid tri t6i wu ciia
thong s6 ra: thoi gian sy ngan 8,27h. Cé loc sdy & diéu kién
t6i vu nay dat chat luong cam quan, vé sinh an toan thuce pham
va ¢6 chat luong vuot trdi so v6i cac phuong phép sdy bang
khong khi nong hodc phoi nang. Nghién ctru 1a co so quan
trong dé hoan thién cong nghé va trién khai tmg dung rong rai
trong san xut.
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Chuyén cau tric microRNA vao cdy diu nanh (Glycine max (L.) Merr,)
han ché s ky sinh cua tuyén trung Meloidogyne incognita

Nguyén Vii Phong’, Ha Thi Triic Mai, Ding L& Tram, Nguyén Thé Phuwong, Nguyén Thi Ngoc Loan
Trieong Pai hoc Néng Lam TP Ho Chi Minh
Ngay nhan bai 7/9/2020; ngay chuyén phan bién 11/9/2020; ngay nhan phan bién 14/10/2020; ngay chap nhan dang 20/11/2020

Tom tit:

Effector 1a céc protein dwoc tuyén tring tiét vao trong té bao thuc vit, tao thuin loi cho qua trinh ky sinh cay chi. Bat
hoat cic gene ma héa effector nay c6 thé Iam giam kha ning ky sinh ctia tuyén trung va giup han ché tac hai do tuyén
trung gay ra. Trong nghién ctru nay, gene Mincl4137 ma héa cho mdt effector chwa ré chirc ning dwgc tao dong tir
tuyen trung Melotdogyne mcogmta T trinh tu gene gidi ma, cAu triic microRNA nhin tao co kha nang bat hoat gene
Minc14137 dwoc tong hop va gin vao vector biéu hién. Tlep theo vector nay dwoc chuyén vao 14 mam diu nanh bing vi
khuin Agrobacterium tumefaciens va tai sinh tao ciy chuyén gene. S6 ban sao va mirc d biéu hién ciia miRNA trong ciy
dau nanh chuyén gene dugc xac dinh bang ki thuit qPCR. O cdy ddu nanh chuyén gene thé hé T1, kha ning ky sinh cia
tuyén tring M. incognita giam 44,6-50,5% so voi cdy doi chimg. Két qua cho thay, effector MINC14137 giir vai tro quan

trong trong tinh ky sinh ciia tuyén tring sung ré.

Tir khéa: Agrobacterium tumefaciens, ddu nanh, Ky sinh, Minc14137, microRNA, tuyén tring sung ré.

Chi phén loai: 4.6

béu nanh (Glycine max (L.) Merr.) la mt trong nhimg loai cay
trong quan trong cung cap protein va dau thue Vat trén thé gioi.
Do ¢6 gi4 tri dinh dudng cao nén dau nanh dugc xép vio dang ciy
trong “thuc pham chirc ning” va dong vai tro thiét yéu dé nang cao
tiéu chudn thyc phdm cho ngudi thiéu hut protein ¢ nhimg nuée
dang phat trién. Lugng dau dau nanh dtmg 6 vi tri thi nhét trong
t6ng s6 dau thue vat duoc tidu thu trén thé gidi [1]. La nudc nong
nghiép nhung véi cay dau nanh, Viét Nam lién tuc phai nhap khau
theo chidu huéng ndm sau cao hon nam trudc. Tuyén trung sung
1é, Meloidogyne sp. 1a mot trong nhing loai tuyen trung ky sinh
thuc vat gay thiét hai vé kinh te 16n nhét trén cdy trong & ving 6n
d6i va nhiét doi [2]. Loai tuyén tring nay c6 kha ning lay nhiém
cho hon 5.500 loai thuc vat, trong d6 co dau nanh (gay thit thu
93.000 tan/ndm & M) [3].

Vigce st dung céc chét hoa hoc doc tinh cao dé kiém soat tuyén
trung to ra co hi¢u qua nhung thiét hai vé hé thuc vit, dong vat,
moi trudng va stc khoe con ngudi 1a rat 16n. Do vay, viée sir dung
céc chat hoa hoc dang ngay cang bi han ché va xu huéng 1a ngung
st dung hoan toan. Ngay nay, phuong phap luan canh két hop
v6i viée st dung céc gidng khang bénh di duoc 4p dung, nhung
phuong phap nay gap nhiéu kho khan do tuyén tring sung 1é ¢
pho ky chu rat rong va gidng dau nanh vira c6 nang suét cao vira
khang tuyén tring van con dang nghién ciru. Vi vay, viéc tim kiém
mét phuong phap mai, than thién voi moi truong dé kiém soat
tuyen tring 1 hét st can thiét. Céc hiéu biét vé sy tuong tac gitia
tuyen tring sung ré va ky chii & mirc do phan tr la can thiét dé phat
trién céc chuong trinh kiém soat tuyén tring mot cach bén viing.
Hién nay nhiéu nghién ctru dang tap trung vao vidc xac dinh, mo

"Tac gia lién hé: Email: nvphong@hcmuaf-edu.vn
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ta dac diém, chuc nang va Uc ché su biéu hién cac effector ciia
tuyén tring. St dung phuong phap 1am cam ling cac gene ma hoa
cac protein doc tinh nay dang dugc quan tam nghién ciru va hira hen
1 cong cu hitu hiéu tao gidng cdy trong khang tuyén tring sung ré.

Trong nghién cliu nay, gene Minci4137 ma hoa cho mot
effector chua 1o chiic ning duoc tao dong tir tuyén tring M.
incognita dugc sir dung lam dir liéu dé téng hop microRNA nhéan
tao c6 kha nang bat hoat gene nay. Cau triic microRNA sau d6
dugc chén vao vector biéu hién va chuyén vao ciy dau nanh DT22
bang vi khuén 4. tumefaciens.

Vat liéu va phuong phap nghién ciiu

Vit liéu nghién ciru

Tuyén tring Meloidogyne incognita phan lap tir ré cdy dau
nanh trong 6 Pk Nong, duoc luu giit tai B mon Cong nghé sinh
hoc, Trudng Pai hoc Nong Lam TP Ho Chi Minh. Gidng du nanh
DT22 dugc cung cap tir Trung tAm Nghién ctru va phat trién d4u dd,
Vién Céy luong thyc va Cay thuc phim. Vector pRS300 chira ath-
miR319a precursor dugc cung cip boi Detlef Weigel, Department
of Molecular Biology, Max Planck Institute for Developmental
Biology (Ptic). Vector pSM103 chua cdc gene hptl (khang
hygromycin), aadA (khang kanamycin), cassette 35SP—erGFP7INT-
NOS, doan miR319a ciia Arabidopsis chiu diéu khién boi promoter
GmUDIIII gitip biéu hién doan microRNA & cdy dau nanh dugc cung
cép boi Andrew F. Bent, University of Wisconsin-Madison (M¥) [4].

Tao dong gene Minc14137 ciia tuyén triing M. incognita

Tir thong tin bo gene ciia tuyén tring M. incognita [5], cap
primer dac hi¢u ma héa protein gene Minc14137 dugc thiét ke co
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Abstract:

Effectors are specific proteins secreted by nematodes into
plant cells that facilitate their parasitism to host plants.
Inactivation of these effectors could reduce the parasitic
ability of nematodes on plants and the damage caused
by nematodes. Gene MincI4137 encodes an effector
unknown function that is cloned from the Meloidogyne
incognita. Artificial microRNAs capable of inactivating
the gene Mincl4137 were synthesised and inserted into
an expression vector in soybean. This construct was
transformed into the soybean cotyledon node mediated
by Agrobacterium tumefaciens and regenerated
transgenic plants. Copy number and the expression level
of miRNA in T0 transgenic plants were determined by
the qPCR technique. In T1 transgenic soybean plants,
the pathogenic ability of root-knot nematode is reduced
by 44.6-50.5% compared to the control plants. Results
show that effector MINC14137 could play an important
role in the parasitism of Meloidogyne incognita.

Keywords: Agrobacterium tumefaciens, microRNA,
Mincl4137, parasitism, root-knot nematode, soybean.

Classification number: 4.6

trinh ty Mi14137-F (5’-ATG AAA GCC CTC ATT AAA GC-3°)
va Mil4137-R (5’-TTA TTT TCC TCC AGC ACA TC-3’). RNA
tong sb ciia J2s dugc tach chiét boi GeneJET RNA Purification Kit
(Thermo Scientific), tong hop cDNA bang RevertAid First Strand
c¢DNA Synthesis Kit (Thermo Scientific). Poan trinh ty ma hoa
protein duoc khuéch dai bang ki thuat PCR véi Pfi polymerase.
Chu ky nhiét gdm 35 chu ky 94°C/30 gidy, 50°C/30 gidy, 72°C/1
phit. San pham PCR duoc tinh sach bang GenJET Gel Extraction
Kit (Thermo Scientific) va dugc thém duoi polyA trude khi chen
vao vector pGEM-T Easy (Promega). San pham ndi dugc bién
nap vao té bao E. coli TOP10 bang phuong phap sc nhiét. Céc
khudn lac chira vector t4i t6 hop duoc sang loc bang hé thdng xanh
tring va PCR khudn lac. Plasmid t4i to hop duoc tich chiét bing
GeneJET Plasmid Miniprep Kit (Thermo Scientific) va gene tao
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dong dugc giai trinh tu boi Cong ty First Base (Malaysia).
Tao vector mang ciu triic miRNA nhin tao

Trinh tw gene MincI4137 phan lap c6 d6 twong dong dén
95% voi ¢cDNA cla tuyén tring M. incognita trén GenBank
(ID: AW441106.1), dugc sir dung dé thiét ké cac miRNA nhan
tao nho phin mém WMD3 (http://wmd3.weigelworld.org/cgi-
bin/webapp.cgi). Trinh ty amiRNA muc tiéu dugc chon dua
theo cac tiéu chi dé xuat boi Schwab va cs (2006) [6]. Cong cu
Oligo ciia phan mém WMD3 duoc st dung dé thiét ké cac primer
thay thé doan microRNA cua precursor ath-mi319a boi doan
miRNA 21 nucleotide méi nho ky thuat PCR overlapping. Cau
triic amiRNA sau d6 dugc nhan dong boi vector pJET1.2/blunt
(Thermo Scentific) va giai trinh tu nhim dam bao tinh chinh xac
trude khi gan vao vector biéu hién. Poan miR319a trong vector
pSM103 dugc thay thé biang doan trinh tr amiRNA tong hop.
Vector pSM103 va doan amiRNA duogc cit bang enzyme BamHI
va Pstl (Thermo Scientific) va ndi v6i nhau nhd enzyme T4 DNA
ligase (Thermo Scientific) dé tao vector tai to hop. Vector tai to
hop pSM103-amiRNA dugc tao dong trong té bao E. coli TOP10),
sau d6 bién nap vao vi khudn A. rumefaciens LBA4404 dé chuyén
cdu trac amiRNA vao cdy chu.

Tao cay dau nanh chuyén gene

Hat dau nanh dugc khu trung theo quy trinh cua Tran Thi
Ctc Hoa (2008) [7]. Chuén bi mau 14 mam d4u nanh theo quy
trinh cua Phan L& Tu va cs (2018) [8]. Chung 4. tumefaciens
LBA4404 mang vector pSM103-amiRNA dugc téng sinh trong
moi truong YEP chira 50 mg/l kanamycm ¢ 28°C den khi OD
dat 1,0-1,2. Tién hanh thu sinh khéi vi khudn va pha loang trong
moi truong IM 1ong thanh dang huyén phu. Mau ndt 14 mam duoc
ngim vai dich huyén phi vi khuan trong 30 phut, tham kho va dit
p [én moi truong CCM (dong nudi cay mau va vi khuan trong 4
hodc 6 ngay) ¢ 25°C, trong di€u kién dnh sang mo. Dé loai bo vi
khuan trén mau da lay nhiém, rra mau bang moi tru’ong tao chdi
b6 sung khang sinh cefotaxime 100 mg/l, vancomycin 50 mg/l,
timentin 50 mg/l. Mau sau rira dugc céy nghiéng mot goc 45° trén
moi truong thanh loc ¢4 chira cefotaxime 100 mg/l timentin 50
mg/l. Sau 14 ngay, méu dugc chuyén sang moi truong tao ch01
bo sung hygromycin 5 mg/l. Sau 28 ngay, tiép tuc chuyen mau
sang moi truong bo sung hygromycin 10 mg/l. DNA chdi gia dinh
chuyén gene duoc tach chiét bing GenJET Plant DNA Purification
Kit, do OD xac dinh néng d¢ va d¢ tinh sach, thuc hién phan ting
PCR su dung cap primer Hptll-F (5’-CAG CGA GAG CCT GAC
CTA TTG C-3’) va Hptll-R (5°-GCC ATC GGT CCA GAC GGC
CCG CGC-3") khuéch dai gene hptll khang hygromycin ¢6 trén
céu tric plasmid. golgin84 1a gene thuong truc & dau nanh dugc sir
dung lam ddi chimg [9].

Kiém tra s ban sao va mikc dj biéu hi¢n ciia gene chuyén

Kiém tra sy hién dién cua gene hptll & ciy gia dinh chuyén
gene bing ky thuat PCR. S5 ban sao cta microRNA chuyén vao
cdy dau nanh dugc xac dinh béng k¥ thuat real-time PCR theo
huéng dan clia SensiFAST SYBR No Rox Kit (Thermo Scientific)
nho sy hién dién ctia doan gene Aptll (KT985053) voi gene tham
chiéu 13 actin [10]. S6 ban sao ciia gene hptll dugc wde tinh bang
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ty 1¢ gene muc tidu (hptIl)/gene tham chiéu actin theo cong thirc:
X0/R0 = 10"[(Ct, X - IX)/SX] - [(Ct, R - IR)/SR] [11].

Trong do: Ct, X va Ct, R 1a gid tri Ct cua gene hptll va actin; IX
va SX 14 intercept va d6 dbc cua duong chudn cia gene myc tiéu;
IR va SR 14 intercept va d6 ddc duong chuin cua gene tham chiéu.

Puodng chuan cua gene muc tiéu (hptll, mRNA trén plasmid) va
actin cia DNA b gene duoc thiét 1ap twong tng theo phuong phap
cta Sambrook va Russell (2001) [12]. Kich thudc plasmid sir dung
trong nghién ctru nay 1a 12.917 bp va by gene dau nanh la 1.150
Mb [13]. Céc cay dau nanh chuyén gene dugc cam (g tao ré va
tao cdy con hoan chinh. Cy con dugc thuan dudng trong nha ludi.
Hat cta cdy TO duoc thu nhan va gieo dé thu cay T1. Cay chuyén
gene T1 duoc xac dinh béng sur hién dién cua gene Aptll. Mic d6
biéu hién ctia amiRNA dugc xéc dinh bang phan tmg semi-PCR va
realtime-PCR sir dung 3 ng cDNA véi gene tham chiéu actin. Sir
dung dbi chimg 14 cay d4u nanh DT22 khong chuyén gen.

Didnh gid tinh khing ciia ciy dgu nanh chuyén gene véi
tuyén trung

Khi cdy ddu nanh T1 dugc 15 ngay tudi tién hanh lay nhiém
v6i 1.000 J2. Sau 30 ngay lay nhlem ghi nhén cdc chi ti€u nhu
khéi luong troi bé ré, s6 ndt sung, sb trimg va J2 tuyén trung. Tur
d6 danh gia kha nang khang tuyén tring cua céc cdy chuyén gene.
S4 liéu duoc tinh toan bang phan mém Microsoft Excel 2016 va
xtr Iy thong ké bang XLSTAT 2016. Poc két qua dua vao bang
ANOVA, bang trung binh va so sanh khac biét gilra cac nghiém
thirc bang phuong phap LSD (néu ¢6). Céc s lidu dugc chuyén
d6i dam bao phan phdi chuan trudc khi phén tich thong keé.

Két gua va thao luan
Tao dong gene Mincl4137

Tir cDNA tong s6 ctia dong tuyén tring phan lap da khuéch
dai dugc san pham co kich thuée khoang 400 bp twong tmg voi
kich thudc gene muc ti€u (435 bp). Trinh ty doan gene khuéch dai
dugc hi¢u chinh va so sanh véi trinh tu gene Minci4137 trong dir
liéu b gene ctia Meloidogyne incognita [5]; https://wwwo6.inra.ft/
meloidogyne_incognita va NCBI (ID: JK297517.1) cho két qua
twong dong 97%. Trinh ty doan gene MincI4137 dugc ding ky
GenBank (MH315946.1) va sir dung lam khuon dé thiét ké cac
miRNA nhan tao.

T 5ng hop vector mang miRNA nhdn tao

Trong nghién ctru nay, microRNA nhan tao dugc chon ky hiéu
la amiR14137, ¢6 trinh tu (5’-UAA CUA UAA UCUA GGG CAC
GU-3). Céu triic precursor mang amiR14137 dugc tong hop va
tao dong trong t& bao E. coli TOP10. Plasmid tai t6 hop cta 3
dong vi khuan ngiu nhién dugc tach chiét va giai trinh tw. Két
qua sau hidu dinh cho thdy cdu trac amiR14137 trinh tw dung
véi duy tinh.

Vector pSM103 sau khi cat tao hai doan c6 kich thude lan luot
1a 412 bp va 12 kb; plasmid pJET1.2/blunt-amiR14137 cho mdt
doan 428 bp va 2.974 bp. Trén thyc té, két qua dién di san phim cat
vector pPSM103 cho mdt bang c6 kich thudce 16n hon 10 kb va mot
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Hinh 1. Két qua cit vector pSM103 (A) va pJET1.2-amiR14137 (B). M: DNA
marker 1 kb (Bioline); 1: plasmid; 2: cit bing BamHI va Ps.

bang tuwong duong 400 bp, plasmid pJET1.2/blunt-amiR14137 cho
mot bang gan 3 kb va mot bang 1én hon 400 bp (hinh 1). Vector
pSM103 m¢ vong va doan amiR 14137 dugc thu hoi tir gel agarose
bing GeneJET Gel Extraction Kit (Thermo Scientific). Sau d6 san
pham dugc ndi véi nhau bang enzyme T4 DNA ligase va bién nap
vao té bao E. coli TOP10. Két qua da tao dong thanh cong amiRNA
va cdu triic ndy duoc thu nhan, bién nap vao vi khun 4. tumefaciens
LBA4404 v ap dung tao cay d4u nanh chuyén gene.

Tao cdy diu nanh chuyén gene

Mau trén méi truong dong nudi cdy CCM cam tmg phinh to,
mép 1a cong 1én khoi mat tiép xtc voi moi truong, chdi tai sinh
trén moi truong TSTL cao 1-2 cm, chdi ¢6 mau xanh nhat, 1-2
chdi (hinh 2).

Hinh 2. Hinh th4i mAu d4u nanh va chdi t4i sinh trén cc méi truomg. (A) Dng
nudi cdy; (B) Téi sinh chdi; (C) 5 mg/l hygromycin; (D) 10 mg/l hygromycin.

Khi lay nhidm v6i A. tumefaciens, ty 16 mau cam tng tao chi
cao hon khi khong lay nhiém (tir 5,8-14,1%). Ty 1¢ miu t4i sinh
cho1 0 thoi gian dong nudi cdy 6 ngay cao horn so voi 4 ngay nudi
cdy. Mau dong nudi cay 4 ngdy c6 ty 16 mAu cam tng tir 58 dén
70%, ty 1¢ mau tao chdi sau 14 ngay 1an luot 13 20,8 va 21,6%. Déi
v6i mau dong nudi cdy 6 ngay, ty 1é mau cam tmg dat tir 80,7 dén
84%, ty 1¢ mau tao chdi sau 14 ngay dat tir 30 dén 39,1% (bang 1).
Vi vdy trong nghién ctru nay, thoi gian dong nudi cdy 6 ngay phu
hop cho gidng d4u nanh DT22.
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Bang 1. Két qué chon loc chdi ddu nanh gia dinh chuyén gen.

Khoa hoc Néng nghiép n——

S6 copy chén vao bo gene cdy dau nanh TO dugc xéc dinh bang
ky thuat real-time PCR. Ty s6 gene Aptll/gene tham chi€u cla cay

Th gian dong Bt M $6 miu cAm émg S5 mAu tao chdisau 14 S§ chdi/mAu sau 2 OV A )
nudi cly ) ngiy (%) 14 ngy chuyén gene so véi doi chimg dao dong trong khoang 0,79-1,58
[ BC T 150 1254035 cho thay s6 ban /ptll 1a 1 hodc 2 ban (bang 3).
. IN 700 208 127203 )
4 ngay B 500 150 1255035 Bang 3. So copy gene /iptll trong cdy diu nanh TO0.
) ! , 2540, - : ,
LN 580 21,6 1,24+0,26 Mau dau nanh Ctactin Ct hptll Ty s6 hptll/actin  So6 copy hptIl
g A w 250 1,170,23 PT22-1 23,79 24,17 1,52 2
Gty Uy B Lt PT22-2 2356 2408 138 1
, DO 87 200 L 34:0.47 PT22-3 2322 2454 0,79 1
IN 840 30,0 126205
- - PT22-4 23,69 24,01 1,58 2
DBC: d6i chimg; LN: lay nhiém. PT22-5 2341 24,56 0.89 1

Bang 2. Ty 1é mAu séng trén mdi trudng chira hygromycin.

Ty 1¢ mAu song (%)

Dot

’ + 5 mg/l hygromycin 28 ngay + 10 mg/l hygromycin 28 ngay
1 96,0 (24/25) 8,0 (2/25)
2 89,3 (25/28) 9,3 (3/28)

Trong nghién ciru, cac choi gia dinh chuyen gene khi chuyen
1én moi truong chira 5 mg/l hygromycin van phat trlen voi ty 1€
mau sbng tir 89-96% (bang 2), tuy nhién mot phan 14 mim b vang,
xuat hién cac dém den trén 14 mam va chdi phét sinh, try mam
bi hod nau. Sau 28 ngay, trén mdi trudng chon loc chira 10 mg/l
hygromycin hau hét choi nhanh bi trc che sinh truong, vang 14 va
chét (hinh 3). Sau 14 ngay, con 8% mau chdi con song. Mau chdi
dau nanh con song dugc kiém tra bang PCR va chuyén sang moi
tredng viron chdi.

Hinh 3. Chdi d4u nanh & méi truong bd sung 10 mg/l hygromycin sau 14
ngay. (A) Dot 1; (B) Dot 2.

DNA tong sotirla s cdy dau nanh gia dinh chuyén gene duoc
tach chiét dé xac dinh thé chuyen gene thong qua sy hién dién cua
gene hptll. Két qua cho thy, 5 chdi gia dinh chuyen gene xuat hién
bang c6 kich thude khoang 500 bp, twong ung vai kich thudc gene
hptIl 1a 508 bp (hinh 4). Do d6, c6 thé khang dinh bude dau thu
nhan duoc chdi chuyén gene TO.

200 bp|

Hinh 4. Két qua PCR gene golgin 84 (trén) va hptll (duéi) cac chdi gia dinh
chuyén gene. M: thang DNA chuén 100 bp (bioline); 1, 2, 3, 4, 5: chdi dau nanh
gia dinh chuyén gen. Hinh trén: P: du nanh khong lay nhiém; N: ddi chimg am;
hinh duéi: P: plasmid pSM103; N: du nanh khong lay nhiém.
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Céc chdi duge tiép tuc nudi tao r& hoan chinh va thuan hoa nhim
thu nhan duge cay T1 cho cac phan tich tiep theo. Két qua tao cay dau
nanh chuyén gene dugc thé hién ¢ hinh 5.

Hinh 5. Tao cdy ddu nanh chuyén gen. (A) Chdi dau nanh trén mi trudng cam
(g vuron chdi; (B) Chdi dau nanh tao ré; (C) Cay dau nanh TO trong trong nha ludi.

Xdc dinh cdy chuyén gene thé hé Tl

Céc cay dau nanh chuyén gene TO mang gene chuyén & dang
di hop tur. Dé kiém tra tinh khang ciia cay Tl dbi voi tuyén trung
can xac dinh sy hién dién va mirc do biéu hién cta gene chuyén.
Hat clia cac cdy chuyén gene TO dugc gieo trong nha ludi va cay
chuyén gene T1 dugc xac dinh thong qua sy hién dién cua gene
chuyén hptll. Két qua phan tich PCR cho thy, ¢6 3 cdy chuyén
gene T1 1a BDT22-2-2, DT22-3-1 va BDT22-5-1 (hinh 6).

Hinh 6. Két qué dién di PCR gene hptll & céc'cﬁy thé hé T1. M: thang DNA
chuan 100 bp (bioline); P: doi chirg duong; N: doi ching am; 1, 2, 3, 4, 5: DT22-
2-1, bT22-2-2, BT22-3-1; BDT22-3-2, DT22-5-1.

Xdc dinh sw biéu hi¢n ciia amiRNA trong cdy diu nanh T1

¢DNA tong s ciia 3 cdy DT22-2-2, PT22-3-1, DT22-5-1 duogc
tong hop dé xac dinh muarc d§ biéu hi¢n cua miRNA ¢ cdy dau nanh.
Primer c1:1a gene actin dau nanh (GmAct) dugce st dung nhu doi
chung kiém tra chat lugng ciia cDNA (hinh 7).
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Hinh 7. Két qua dién di sén phim RT-PCR gene actin dju nanh. M: thang DNA
chuan 100 bp; P: doi ching dwong; N: doi chimg dm; D2, D3, D5: DT22-2-2,
DT22-3-1, DT22-5-1.

400 bp

400 bp

[c]

400 bp

Hinh 8. Két qué semi RT-PCR doan amiR-16281 § céc ciy T1. (A) 25 chu ky; (B) 30
chu ky; (C) 35 chu ky; M: thang DNA chuén 100 bp; P: déi chimg dwong; N: dbi
chung dm; D2, D3, D5: PT22-2-2, DT22-3-1, DT22-5-1.

Mte do biéu hién tuong d6i ciia amiR-16281.1 dugc phan tich
boi phan tmg semi RT-PCR véi 25, 30, 35 chu ky. Két qua cho
thdy, sy biéu hién ciia amiRNA & 3 cdy chuyén gene T1 tuong
duong nhau thong qua cuong do phat séng cua san pham PCR khi
chup duéi tia UV (hinh 8). Muc do biéu hién ctia microRNA con
duoc xac dinh bang ky thuat gPCR. Két qua cho thay, 3 cay déu nanh
chuyen gene déu co sy biéu hién ctia microRNA v6i mure do cao gp
3-6 lan céy khong chuyén gen, thép nhit & cay DT22-3-1 (bang 4).

Bang 4. Mirc d9 biéu hién ciia miRNA & 3 ciy ddu nanh chuyén gen.

Caydaunanh Ctacin  CtmiRNA  Ting so voi ciy khong chuyén gen

bT22-2-2 23,09 26,89 6,84
bT22-3-1 23,49 32,54 321
bT22-5-1 23.28 28,08 597

Miic dp khang tuyén trung ciia cdy ddu nanh chuyén gen

Sau 30 ngay lay nhiém v611.000J2, so lidu vé khéi lrong ré tuoi
va s6 ndt sung hinh thanh, s con cai, s tii trimg, trimg va tuyén
tring J2 dwoc ghi nhan. O cdy chuyén gene, céc chi tiéu ghi nhan
giam 44,6-50,5% so voi ddi chimg (bang 5).

Bing 5. Mirc d9 khang tuyén tring Mi ciia cic cdy ddu nanh chuyén gene.

Ciy 80 ndt i Sécon ) séymi i 8 el 8 50 e Giim
sung/lgré  cdi/l gré  trimg/lgré gré g dat (%)

B122 533 25,1 215 71 46,6 2,89

b122-22 371 142 71 44 23,1 143 50,5

b122:3-1 374 10,3 28 113 250 1,60 446

b122-5-1 39,5 213 113 8,0 28 147 491

Cay dau nanh chuyen gene sinh truong binh thuong so vai ciy
doi chimg khong chuyén gen, cac ndt sung tao ra trén ré it hon so
v6i cay doi chimg (hinh 9).

Két qua da xac dinh dugc cd 3 cay dau nanh chuyén gene c6 kha
ning khang ddi v6i tuyén tring M. incognita, chimg minh vai tro
quan trong cta effector tham gia trong qué trinh ky sinh cia tuyén
trung va hiéu qua ctia phuong phap RNA can thiép ting dung trong
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Hinh 9. R& d4u nanh chuyén gene sau 30 ngay lay nhiém tuyén tring.
chon tao giong cdy trong khang voi tac nhan sinh hoc gy bénh.

Két luan va dé nohi

Dua vao trinh ty gene Minc14137, cau trac amiRNA c6 kha
ning bat hoat sy biéu hién cua gene nay da duge tong hop va bién
nap thanh cng vao vi khuan 4. tumefaciens LBA4404 dé tao cy
dau nanh bién dbi gene. Thoi  gian dong nuoi cdy 6 ngay gilp tang
s6 miu tao chdi sau lay nhlem va hiéu qua chuyen nap gene so
v6i thoi gian ddng nudi cdy 4 ngay. Can tiép tuc cai tién quy trinh
chuyén gene va tao cdy dau nanh, sau d6 thuc hién khao sat thye té
v6i tuyén tring M. incognita nham 1am séng t6 vai tro ciia effector
MINC14137.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUii dang trén Tap chi phai 1a bai viét nguyén thuy (chua dudc cong bd trude do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chd, tai liéu tham khao va phu Iuc) font
chii: Times New Roman; ¢G chii 13; khé glay A4, |€ trén 2 cm, 1€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Noi) hodc qua hom thu dién tl, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai béo.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac cd quan khac nhau thi tén téc gia dugc danh s (2+) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét § cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phéap nghién clu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/dat van dé
Dinh nghia van dé; tém Iugc vdn dé nghién cliu da dudc cdng bd trong va ngoai nudc, néu muc tiéu

nghién cuu \(a gidi thich sy Iua‘chon dé tai va muc tiéu nghién ctiu dé thay dudc tinh thai su, tinh khoa
hoc va su can thiét cla van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién clu can trinh bay tiéu chuén Iya chon, déc diém déi tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen clu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phap xG ly s6 liéu, md ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day du, khach quan cac két qua thu dugc sau nghién cuu, cac két qua nay phai phuc vu
cho muc tiéu nghién cuu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan k&t qua nghién ctiu chi trinh bay cac k&t qua nghién ctiu cla dé tai, khéng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xeét, danh gia mot cach khach quan cac k&t qua nghién cuiu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bdo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. .
Tén ngudn cé thé 1a tén tap chi, tén séch, hay tén tai liéu goc cla tai liéu dugc trich dan (phan nay dugc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khao do cling 1 tac gia/nhém tac gia, cung nam cong bo, thi céc tai liéu
tham khao nay can dugc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mot s tai liéu tham khéo trong ciing 1 bai béo dugc trich dan c6 s6 trang khéac nhau thi can trich
dan thém sé trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOR HOC

AAAAAAAAA
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2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién t0, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cua khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hoi
. Théng tin dai chiing va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dUc va ton giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Moi lién quan giira da hinh rs1801321 gen RAD51 va nguy co' mic ung
thir budng tring.

L& Nguyén Trong Nhan, Nguyén Thu Thiy, Nguyén Quy Linh, Trdn Van
Khénh, Trin Huy Thinh, Ta Thanh Vin, Nguy&n Viét Tién

Dinh gia chi s6 d9 sau tién phong va chidu dai truc nhin cu trén méit
cin thi cao.
Nguyén Thi Thu Hién, Pham Thi Minh Chéu

X4y dung quy trinh phan tich kiém tra chét lwong dwoc chit phéng xa
8F-Choline.

Vii Thanh Quang, Ha Ngoc Khoan, Buii Thanh Rin, Nguyén Trung Diing,
Pham Tuén Linh, Nguy&n Thi Hai Yén, Poan Thi Thu Hién

Nghién ciru dic diém ngwdi bénh chay thin nhan tao tai 26 bénh vién
cia Ha N¢i nam 2020.

Hoang Giang, Trinh Héng Son, L& Thi Kim Nhung, Ngo Thi Huyén, Vi
Thi Hng Van, Trdn Dtrc Hing, Nguy&n Dwong Hing, Hoang Vin Théng,
Trin Tuén Anh, Nguydn Vin Thanh, Nguyén Thanh Dat, Vi T4 Nam,
Nguyén Hiru Sam, Ha Trung Chinh

Khéo sat kha ning khang ung thw in vitro ciia doxorubicin bao trong
hat nano oxy héa khir nhay pH.
Nguyén Thi Hoang, Trinh Nhu Thuy, Vong Binh Long

Thim dinh quy trinh xic dinh ddng thoi Zidovudin va Lamivudin trén
hé chit mang nano dendrimer G3.0-F127@AZT/3TC bing phwong
phap HPLC-PDA.

Nguyén Thi Thinh, Nguyén Ctru Khoa

Nghién ciru tinh e ché thye vat ciia 6 loai ciy ho ciic (Asteraceae) va
dinh lrgng ham hrong phenolic va flavonoid téng.
Ng6 Chi Nam, Phan Khanh Linh, H6 Lé Thi

Nghién ctru hoat tinh khang nim giy bénh trén cam ciia chiing xa
khuén XK1 phén l4p tir dit trng cam.

Trdn Béo Tram, Nguyén Thi Hién, Trin Binh Minh, Nguy&n Thi Thiy
Linh, Hoang Thj Véan Anh, Thai Hanh Dung, Tran Vin Tuén, Vil Xuan Tao

Pinh gi4 kha ning sin xuit ciia ba td hop lai ga bo me.

Pham Thuy Linh, Nguyén Quy Khiém, Ding Pinh Tt, Nguyén Trong
Thién, L& Ngoc Tén, Pao Thi Bich Loan, Vii Quéc Diing, L& Vin Hung,
Nguyén Thi Thu Hién, Nguy&n Duy Trang

Pa dang thyc vét cho 1Am sin ngoai go tai Khu bio tdn thién nhién
Pakrong, tinh Quang Tri.
Lé Tuan Anh, Tran Thi Han, Pham Thi Thay Hoai, Ha Vin Bac

Nghién ciru téi wu héa cong nghé sy ca loc Channa maculata bing
phirong phap siy phéi hgp bom nhiét va birc xa hdng ngoai.
Lé& Thi Héng Anh, Duong Hoéng Quén, Bui Huy Chich, Hoang Ngoc
Cuong, Lam Thé Hai, Trin Quéc Pam, Ping Xuan Cudng, Nguyén Thi
Thao Minh, Lé Hoang Phugng, Pang Vin Hai, Hoang Thai Ha

Chuyén c4u triic microRNA vao cdy d4u nanh (Glycine max (L.) Merr.)
han ché sy ky sinh ciia tuyén tring Meloidogyne incognita.

Nguyén Vii Phong, Ha Thi Triic Mai, Ding L& Tram, Nguyén Thé Phuong,
Nguyén Thi Ngoc Loan
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Association between RADS1 gene polymorphism rs1801321 and ovarian
cancer risk.

Nguyen Trong Nhan Le, Thu Thuy Nguyen, Quy Linh Nguyen, Van Khanh
Tran, Huy Thinh Tran, Thanh Van Ta, Viet Tien Nguyen

Evaluating the anterior chamber depth and axis length in high myopia.
Thi Thu Hien Nguyen, Thi Minh Chau Pham

Analytical procedure for quality control of *F-Choline radiopharmaceu-
tical.

Thanh Quang Vu, Ngoc Khoan Ha, Thanh Rin Bui, Trung Dung Nguyen,
Tuan Linh Pham, Thi Hai Yen Nguyen, Thi Thu Hien Doan

Characteristics of the patient with hemodialysis from 26 hospitals in
Hanoi by 2020.

Giang Hoang, Hong Son Trinh, Thi Kim Nhung Le, Thi Huyen Ngo, Thi
Hong Van Vu, Duc Hung Tran, Duong Hung Nguyen, Van Thong Hoang,
Tuan Anh Tran, Van Thanh Nguyen, Thanh Dat Nguyen, Ta Nam Vu, Huu
Sam Nguyen, Trung Chinh Ha

Studying the anticancer activity in vitro of doxorubicin-encapsulated
pH-sensitive redox nanoparticles.
Thi Hoang Nguyen, Nhu Thuy Trinh, Binh Long Vong

Process evaluation for simultaneous determination of Zidovudine and
Lamivudine on the nanocarrier dendrimer by HPLC-PDA method.
Thi Thinh Nguyen, Cuu Khoa Nguyen

A study on the allelopathic activity and quantitative determination of
total phenolic and flavonoid of six plants in the Asteraceae family.
Chi Nam Ngo, Khanh Linh Phan, Le Thi Ho

Studying on the antifungal activity of the actinomycete XK1 isolated
from growing orange’s soil against pathogenic fungi causing disease in
citrus.

Bao Tram Tran, Thi Hien Nguyen, Binh Minh Tran, Thi Thuy Linh Nguyen,
Thi Van Anh Hoang, Hanh Dung Thai, Van Tuan Tran, Xuan Tao Vu

Assessment of production capacity of three combinations of hybrid
chickens.

Thuy Linh Pham, Quy Khiem Nguyen, Dinh Tu Dang, Trong Thien Nguyen,
Ngoc Tan Le, Thi Bich Loan Dao, Quoc Dung Vu, Van Hung Le, Thi Thu
Hien Nguyen, Duy Trang Nguyen

Diversity of non timber forest products (NTFPs) extracted from Dakrong
nature reserve, Quang Tri province.
Tuan Anh Le, Thi Han Tran, Thi Thuy Hoai Pham, Van Bac Ha

Study on the drying condition optimisation of the heating pump and the
infrared radiation for the snakehead fish Channa maculata.

Thi Hong Anh Le, Hong Quan Duong, Huy Chich Bui, Ngoc Cuong Hoang,
The Hai Lam, Quoc Dam Tran, Xuan Cuong Dang, Thi Thao Minh Nguyen,
Hoang Phuong Le, Van Hai Dang, Thai Ha Hoang

Transformation of an artificial microRNA to soybean (Glycine max (L.)
Merr.) to reduce the parasitism of Meloidogyne incognita.

Vu Phong Nguyen, Thi Truc Mai Ha, Le Tram Dang, The Phuong Nguyen,
Thi Ngoc Loan Nguyen

Tap chi dién ti (E-journal): vistum; b.ujst.un
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